ö * 
CAL CULATION, 


LIBRATION, 


AND 


M E NSU R A T I O N; 
708 thi! Arbe 
RECKONING, WEIGHING, | 
AND MEASURING. 


"BEING A 


MECHANICAL WORK, 


ADAPTED 


To the Buſineſs « and Practice of TRADESMEN and 
Axririezks, in the ſhorteſt Method poſſible ; 
and deſigned n for common 0 ſe. 


” 
: * 
- 


w— — — — 


—_ A — 


Pondere, menſura, et numero, Deus omnia fecit. 


0 - 
. . 
— = — 
= 


LOND ON: 


Printed for J. Nouxs x, in the Strand ; * 
_ Bookſeller in Ordinary to his MAJESTY, 


M DCC LXX. 


— 
— 


: — = = | | 
fs e - 5 | 
P R E F ACE. 


Believe there never was a courſe of the Mathema- 

ticks printed, but what included the praftical parts 
thereof, and ſuch things as are of conſtant and daily 
uſe among mankind. Therefore,” left ours ſhould ap- 
tear defective in this point, we ſhall comply with this 
cuſtom ;, and to oblige the lower fort of readers (for 
every one is not deſtined to ſtudy the ſublime parts of 
the Mathematicks) I have compoſed the following 
Treatiſe. yy 15 SOL | 
In the firſt part I have put together a great num- 
ber of rules for the reckoning up of ſuch ſhings as com- 
monly occur in trade and buſineſs; wherein I bave en- 
deavoured to ſuit the capacities of the loweſt claſs of 
tradeſmen and artificers, by laying down ſuch ſhort 
rules, for” computing the values of things, as may 
with eaſe be retained in the memory, are readily and 
ay wrought, or rather performed in the mind, 
which are is be uſed as occaſion offers; and therefore 
muſt be very ſerviceable to ſuch as never bad an oppor- 
unity of learning Arithmetic. And even to ſuch peo · 
ple as underſtand numbers, * rules will ſave tbem 
nuch trouble and time. For men cannot always al- 
low time to fit down and compute every trifling matter, 
which may be done at once by this way of reckoning. 


thoſe that do require but ay caſy calculation. But 
where there is any danger of making miſtakes, it is 
proper, for thoſe that - underſtand. it, to uſe a little 
arithmetic,  And- that 10 donbt or obſcurity may ap- 
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For few ef theſe rules need the uſe of Arithmetic; and | 


„ 


1 


an account of weights and meaſures, tables of ſpe- 
 blems,' as are requiſite in the art of Meaſuring, being 


| Sliding rule, an anfi 
_ both aritbmeticallj with tbe pen, and. inftrumentally 


uſe of in the different methods of finding ibe arta of 


with the pen, and alſo by the flrding rule, when nt 


. cording to the common metbad of gauging; that is in 
o inch any tun; and. a general rule for gauging al 


malt. To this part is prefixt a ſhort account of ile 


* 


The PRE F A CE 


pear in theſe rules, I have given examples thereof, jy 


the common caſes of trade; In tt themeaneſt reader 
cannot be at a loſs for underſtanding them, And be. 
fore this part, the common definitions are preſixt, alſo 


cific gravity, the practice of workmen in meaſuring 

their” work, and ſuch other things as are "uſeful in a 

Treatiſe of this kind.. 1 
In the ſecond part are delivered ſuch common pro- 


fuch as ate-introdufory to what is to-follow. Here 
we. treat of ibe meaſuring f lines; and how, by 
baving one line in a fgure given, to find "another, 75 
this part is prefix ihe deſcription and uſe of ih: 


rument of great difpatch in the art 
ee OTR NINTH: 5 

The third part teaches how-to-mbaſurt" tha areas if 
plane figures, and the ſurfates of ſolids, and this 


with, the: fliding rule. In ibis part it is alſo ſpeun, 
how theſe. fixt numbers are found, which are mate 


the circle, hy be ſſiding rie. og 
In port tht fourth; we ' have the menſuration of 
ſolids, eſpecially the moſt common; and particulary 
the meaſuring of timber; aud this both.by Arithmetic 


tos troubleſome. In this part it is alſo fpewn how 
all the ft numbers are found, which are made uſt if 
on the ſliding rule, far meaſuring cylinders and ſpberes. 

T he fifth and laſt. part is gang ing contained in « 
narrow compaſs: Here it is fhewn- how to find tht 
areas of plain figures; aud ihe rontents bf ſolids, ac. 


ale or wine gallons, inſtead of inches or feet. How 
caſts; and bew 19 find Ihe allage; alſo bow to gauge 


ſiding 


The PR E F A C E. | 
. adapied io this buſineſs; an inſtrument 
which very much ſhor tens all calculations in gauging. 

And in bis part is fbewn litetviſe, hotv to find the 
fut hambers. and gauge points, made aſe of on the 
rule, aud how io work /h them, In all tbeſe ar- 
licles art given proper examples, o make the rules 
plain, wobich are torought in the ſharteſt method, both 
by the pen, and alſo with the fliding rule, when it can 
conveniently be done. R 


aut given no demonſtrations hert; of any of tbeſe 
rules „ for the practical Mecbanic does not want them, 
and a. mathematical reader may have them elſewhere, 
6 in the Geometry, Conic Sections, Algebra, &c. 

There is no ſtate of life which does not require: the 
uſe of Some ſort of meaſures," either in length or ca- 
pacity, dry or liquid ; on theſe moſt trades depend, whe- 
ther it be thoſe that procure food for ut, or thoſe that 
fan us elbafbing. Menſuration is the. ground of 
all arts, and of all things depending on trade, with- 
out 2phich they. could not ut. 
In meaſuring and gauging, the- prattitiontr muſt 
underſtand common Arithmetic; *without- which theſ? 
rules cannot be put in practice; and alſo decimals, as 
all ſorts of computations are eaſieſt made thereby, and 
particularly contraions in inultiplication aud dif i/ion, 
which often ſave long calculations. Tho” in ſuch caſes, 
I would adviſe to make uſe of logarithms, whi:h in 
moſt caſes will he porter. 

As geometrical rules are made uſe of for ſuch purpoſes 
as require calculations to be made to the utmoſt ex- 
aſe: ſo the ſhort rules in this Treatiſe, ar? moſt 
of them - only - approximations, being contrived to 
compute, or meaſure things for common uſe with ex- 
peaition, and which require not that degree of 'exat- 
neſs, They are adapted for preſent extemporary bu- 
12 and for ſuch things as require t be done off 
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The F R EF AN E. 
When any plane figure or ſolid body is propoſed t 
be-meaſured; we have nb ruie to fletermine it to be 
any particular geometrical figure or ſolid, but by gueſs, 
And therefore it is to be looked on as a mechanical f. 
gure or ſolid; and muſt be meaſured by Jome ſhort me- 
chanical rule, ſuch as ſuits it, and its ſhortneſs will 
make amends. far other defetts, Fur by ſuch a rult 
the. content may be found ds truly, as the dimenſions 
can be taken, To that is ſufficient.” "And all ſich 
rules waſt be efteemed good rules; when they come 
very near, at a medium; as , in one taſe they give 


4 ſmall matter too mach, and in another caſe a [mall 


matter ſbart of the truth, we may admit them as true 


rules; fince the figure we meaſure may — have that 


geometrical exatineſs that we arp ; and it is mere 


chance 7 it has. 
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" Maths and anne. 


+ to be added. 
E to be ſubſtracted. 

f X to be multiplied by. 
E to be divided bj. 
9 the ſquare root of. 

4 the ſquare of a. 5 

2 the cube of a, &c. 17 

= is equal to. ; 

a ning "Py? 8 vers. 
A, ale gallons. | 
A, wine gallons,” 
18 malt buſhels, © | 203% 1 8 1 
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Calculation, Libration, &c. 
DEFINITIONS. 

1. {COMPUT ATION or Numbering is the 
F Art of Reckoning; which is ſometimes per- 
formed barely by the memory; but generally by 


the” help of theſe figures, o, 1, 2, 3, 4, 5, 6, 
75 - | 
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%, Pee ih the Aft of Weighing any fort of 
bodies. This is performed by ſome proper inſtru- 
ment, as a pair of ſcales, a ſteelyard, &c. and by 
the help of certain fixt weights, agreed on to be 
the ſtandard, for weighing all other things by). 
3. Menſuration is a mechanical art, teaching 
how to find the content of any ſurface, or ſolid 
body, from the dimenſions thereof, taken by ac- 
tually meaſuring them. The content of any ſur- 
face is commonly called the Area of it. 
4. A Line is the long or diſtance between any 
two points; and this length is eſtimated by the 
number it contains, of ſome known meaſure, as 
yards, feet, inches, &c. 3 
5. A Superficies is that which hath length and 
breadth, and its quantity is meaſured by the num- 
ber of ſquares it contains, whoſe ſides are linea 
units, of that meaſure it is meaſured b. 
6. A Solid is that which hath three dimenſions, 
length, breadth, and thickneſs. And its content 
is eſtimated by the number of cubes it contains, 
whoſe ſides are linear units of that ſort of meaſure 
it is meaſured by. 
7. A right Angle is that made by one line DC 4. 
ſtanding upright upon another BA, ſo that CD - 
be A 4 lean 


Fig. lean no more to one {ide than to another; thus CDA 
is a right angle, and. alſo. CDB. If Co is not up- 
right, it is an oblique angle; an acute angle is leis, 
and an abtſe one greater, than a right angle. 

1. 8. Parallel lines are thoſe that are every where 
equidiſtant, as AB and CD. | | 

14. 9+ A Perpendicular, is a line which ſtands at right 

15. angles upon a line or a plane, and inclines to no 
ſide. This is the neareſt diſtance from any point 

to a line or a plane, as CP. 
14. 10. A Triangle is a figure contained under three 
15. right lines. If one angle be right, it is a right an- 
gled triangle.” © © ( r 
16. 11. A Square is a figure contained by 4 equal 
ſtreight lines and 4 right angles, as ABCD. 
17. 12, A Parallelogram is a figure contained 
18. four right lines; ſo that the oppoſite be equal and 
18. 13. A-Trapezoid is a four ſided figure, whereof 
ſome two oppoſite ones are parallel, as ABCD. 
19. 14. A Trapezium. 18 any figure included by four 
lines, as ABCD. A line drawn thro? the oppoſite 
angles is called a Diagonal, as AC. 
21. 145. A Polygon is a figure conſiſting of any num- 
22. ber of ſides. If all the ſides and angles are equal, 
it is a regular Polygon; if it have three ſides, it is 
called an equilateral Triangle; if four, a Square; if 
five, a Pentagon; if ſix, a Hexagon, &c. 
23. 16. A Circle is a figure bounded by the curve 
line ABCD, called the Circumference, in which all 
lines drawn from the Center C to the circumference 
are equal. Any line AD paſſing thro? the center 
DO is called a Diameter; and any line CD, drawn 
from the center C to the circumference; is called 
the Radius. Any right line drawn through it i 
C OTE 507 | 


19. 


DEFUNUTTONS. 249 
17% 1 Cube is a ſolid contained under 6 equal Fig. 
ee ſtanding at right e to one Another 38. 

a die. 
18. 4 Parallelepipedon i is ſolid ad mater 40. 
6 * whereof every two W e ones are pa- 
ralle $ | 
19. A Priſm. is a ſolid whoſe two ends are ö equal 41, 
and like, and parallel to one another.. 432. 
20. A Cylinder is a ſolid 'whoſe ends are two 2 39. 
qual circles, parallel to one another. 
21. A Pyramid is a ſolid whoſe baſe is any plbe 44. 
figure; and the ſides all triangles el in a = 
called the Vertex, as D. 
22. AJ Cone is a ſolid ABC contained berwoen a 43. 
circular baſe, and a convex ones wear. ina mou 
A called the Verte. 
23. AJ Poliedron is a ſolid chatlined ander en 
planes, if all the planes be any regular poligon, it 
is called a regular body, of which there are but 
five.' 1. The Tetraedron, has four faces equilateral 
triangles. 2. The Cube has fix» ſquares, 3. The 
Ofaedron, 8 triangles. 4. The Dadecacdron, 12 
pentagons. 5. The Jcoſaedron, - 20 triangles. 
24. A Sphere ABCD, is a ſolid contained under 33. 
one curve ſurface; Mithin which there is a point 
called the Center, from which all lines drawn to the 
ſurface are equal, and called the Radius. Any line 
paſſing thro' the center is a diameter. 


25. 1 Segment” is any part of a _ or ſolid 
cut off by a line or a plane. 


26. A Fruftum is the thick end of a ſolid cut off 
by a plane parallel to the bale. 
27. Faults are curved arches, that ſpring from 
the oppoſite fide walls; and meet in a right line 
over the middle of the building. If they meet in 
an angle, they are called Gothic arches. The 
arches of a bridge are in this form. 


28. Domes 


10 
% 


| the ſide walls by arches. 


WEIGHTS WND 
28. Domes or Cupalo' are arched roofs that 


meet in a point at the nne 


or Fo 
29. A Saloon is a flat roof or cieling, Joined to 


o. A Grein is when a vaulted roof. is interſec- 

by ſome other vaults. 
31. A Meaſure is a certain length made uſe of 
to meaſure another greater length by, in order to 
know how many X theſe the greater contains. 


When a length is to be meaſured, it is meaſured 


by a line, and is called lineal meaſure. When a 
ſurface is to be meaſured, it is done by the * 


of that line, and is called ſuperficial meaſure. 
a ſolid is to be meaſured, the meaſure is the Ba 


of that lineal meaſure, and then it is called ſolid 


meaſure. Thus a foot in length meaſures any other 


length; and a 
cube foot any ola 


each . And the like for inches, yards, &c. 


uare foot, any ſurface; and a 
d; and ſhews how many feet 


In meaſuring any ſurface or ſolid, all the dimen- 
Gons mult be taken in one and the fame kind of 


meaſure, except it be otherwiſe expreſſed. - 


A Table of Numbers. 


12 Units a Dozen, 
12 Dozen | a Groſs, 
20 Units a Score, 
5 Score make a ſhort Hundred (C) 
6 Score a long Hundred (C/ 
10 Hundred | a Thouſand (M) 


A Table 


0 ME fog SURE . 5 

jet et0G: ' bras "i. ide . 10 ? des r 
590 6 190 WW | Table 7 Any. 1: I 

_ 4Farchin Kr TY Nn F 9 550 
4 Pence S un u (a ** 
12 Pence 
5 Shillings 
6 Shil. 8 d. 
10 Shillings 
13 Shin. 4 d. 


W 


5 9 A Table of Time, 
 @ * ng ( | 1 Minute 7 
24 Hon | I Hour, © 
"7 ours d me 3r Day natural, 
7 Days ** t Week, 
4 Weeks e Month, | ie 
"3052 Days 1 Tear. 
Fre 


Buttons, candles, hats, ſtockings, lint, bottles, 
bruſhes, Cu Wage, Pigeons, apricots, and peaches. 


Goods - fold by the Groſs are, 


Buttons, beads, tobacco-pipes, combs, comb- 
caſes, playing cards, knives, thread, filk hair, 
tobatco-bogces, buckles, ink-horns, bodkins, pep- 
as; ne rinder-boxes, waſh-balls, and ſpectacle- 


caſes. 
29.57 agel fold by the Score are, 
Paper, walking-ſticks, marbles. 


Goods ſold by the ſhort Hundred are, 


N Caßpers, thrums, ginger, cloves, indigo, pack- 
thread, quick · ſilver, cotton-wool, braſs and tin- 


work, 


12 


boards, quills, teazles, tiles, bricks, tacks, tenter- 
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WELGHETS AND 
work, ſeveral ſorts of _ braſs and tin imple. 


ments. 
Goh fold by 15 hs Unndred are, . 


Herring, ling, cod, and all ſtock-fiſh, balks, 
clap-boards, whe fiſh-hooks, pipe- e bow. 
ſtaves, deals, ſpurs, outlandiſh cloth, lamb-ſkins, 
ſeveral ſorts of outlandiſh cloth, and eggs. 


| Goods ſold by the Thouſand are, 
Paſte-boards; | tennis-balls, lemons, oranges, 


hooks, thimbles, pins and needles, billers, lan- 
thorn-horns, barreFhobps, © ox - - horns, quimel. 
{kins, ſlates, &c. 1 
Standard gold is 11** fine, and 19% alloy, | 
Standard Rivet is 115, 2˙ fine, and 18 alloy. 
ennyweight of gold coin IS worth 30 8. ea, 
which? is near 2 d. ;a grain. 


44% Guineas make I Penal Troy apd 1 1 Wines, 
129 grains. 


An ounce of ſilver with alloy i is worth 5 ſhillings, 
An ounce of 'g61d is worth 31. 185. 


22 Pence in copper is about 1 1. Averdupoiſe, 
2 able . ee Wei gbr. 


16 Drams is © t Ounce (oz) 
16 Ounces. 2 1 Pound (lb) 
14 Pounds , make 21 Stone (St) 
8 Stone 7.1 Hundred weight (C) 
20 Hundred) e 
8 lb make A Woge 0 the London butchers, 
| DIR low 97 
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4 Table of * Troy Weight. 8 
rein, (. 

lit Nt Penny i R 

ma x Pehny weight, 

Te Ounce, (oz) 8 J | 

ii Junges 1 Pound. Gb) 


The Apothiecaries divide the T roy ounce — 


ns make 9 ſcruples A dram 
0 EEE Hh Had Gon 1 


By Averdupoiſe einn! is weighed mercrry ware, 
and groceries, and all things that can waſte, as 
pitch, tar, roſin, wax, tallow, flax, hemp, fleſh, 
butter, cheeſe, falt, candles, ſoap, ſtarch, ſpices, ; 
coffee, tea, chocolate, filk; bre in the country, 
and ſometimes oil; alſo ebe tin, iron, ſteal, 
lead, Ke.. 

By Troy weight is weighed gold, filver, Jevehes - 
amber, ARES I * bread, 8 precious 
ſtones. 


F 


Weights Compated.” 


The Averdupoiſe pound i is 7000 grains the Troy 
pound 5760 grains. 
The Averdupoiſe ounce is 431% grains, the 
Troy ounce 480 grains. 
The Troy pound is to the Averdupoile pound. as - 
9to 11, or rather, as 14 to 17. 
The Averdupoiſe ounce is to the Troy « ounce, as 
10 to 11, or more exactly, as 73 to 80. 
The London pound 1 is to the Paris pound, as 
iggeo io 
f The Troy ounce is to, the Parks ounce, as 64 to 
3+ 
And the Averdupoiſe ounce is to the Paris ounce, 
as s bz to "68. 
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A Table 


W EA 6 HTS AND 
"= Tur of wh Meaſures. 


12 Lines 1 Inch, 

3 Barley corns II Inch, 

12 Inches „ Foot, 4 

3 Feet I Tord, 

5 Feet 1 1 Pace, | 

2 Bf. ye 0 mak 7 * 5 le or R od, 

6 Jari <1 M ole or 7 
4 Polzs, 100 Ke | 1 1 Chain, 
40 Poles 141 Furlong, 

8 Furlongs WEE iT | Ron 
693 Mites [ Degree on the earth. 


Alſo 1 fend ror "thumb i is an inch; a” inches 2 
hand; 9 inches a ſpan; 2 ſpans a cubit; 5 ſpans 
an ell; 16 nails a yard; 7 yards 1 rod in the north; 

a geographical mile 2030 _ the Engliſh, French 

—— Swediſh feet are to 0ne another, as 1 to 1 4.006, 
= and 0.97 3 a toiſe is 6 French feet. 


Table of fuare Meaſures. - 
144 Inches, 1 Foot, © 
(22 Gr ro Fard, © : 
30 Yards II Pole or Perch, 
100 Feet _ Fr Square, 
16 Poles - make 21 Chain, 
' 4o'Poles F 11 Rood, 
10 Chains, F Acre, © * 
4 Roods f 1 Acre, 
640 Acres M Mile. 
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A Table of ſolid Meaſure. 1 


1728 Inches 11 Foot, 
27 bog 5 "_ 1 Yard. 


A Table 


(1 ME A 8 URES 


A Table. of dry Meafre % 
168. 8 cub. Inches, or 


1 n: 47 L L851 Ie, — 
ing --& 1 g Pla, 

2150.4 Cub. Inches . make t Buchel, 
8 Bumels ae Quatter, | 
a 28 e „ E 
oO 29 185 | | 5 | 


Alſo 2 pints make 'a quart; 2 aL aq I aallon ; | 
; buſhels A linkes 4 buſhels. a comb ; 2 weys a 


laſt. 

Water meaſure is vpheop yd meaſure, or elſe al- 
lows 5 9 pecks to the "buſhel. 

my Fs grain, coals, ſalt, lime, are meaſured... 


A Table of id Meaſure. | 


4 Jai P r Pint, 
2 Pints 1 9 Quart, 
| 4 Pints | & 'x Gallen, 


231 cub, Inches | f 1 Gallon of wine, 
282 cub. Inches . _. ake 4 1 Gallon of ale or 9 


8- Gallons 1 Firkin or Anchor, 

6 Firkans, or . 

31 Gallonsgs 1 1 Hogſh. of ale or beer, 
63 Gallons 1 Hogſhead of wine, 
4 Hogſheads / 1 1 Tun. 


Alſo 2 tle malitn: a pint; 2 quarts, a potile 
18 gallons, a runlet; 42 gallons, a terce; 2 terces, 
a puncheon; 2 firkins, a kilderkin; 4 — a 


barrel; 2 hogſheads, 6 pipe: or butt. 


Note, 8 gallons make a firkin. of ale, and 9 of 
beer, in 1 Hy and the ho, ſhead proportiona- 
ble. Alſo 4 gills make a pint chere. 

A Paris pint contains 49 cubic inches. 

| Meaſures 
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WEIGHTS AND 


« Meaſures compared. 


Oil, honey, Sc. are meaſured by wine meaſure; 
and ſometimes by weight Averd. © Alſo brandy, 


ſpirits, read, Perry, ch vinegar, verjuice, 
weets, mum, . &c, 
ght to be 8 inches deep, 


A Wincheſter buſhel ou 
and 18% inches diameter. 
Ws ſtraked buſhel is to be ſame vpheaped as 2 
to 43 therefore the heap * the buſhel; 3 Or, as 
tome ſay; + thereof. 

The did wine gallon watts cubic inches. 

The old corn gallon 272 cubic inches. | 

The corn-gallon is to the ale gallon, as 20 to 21. 

A hogſhead of water (wine meaſure) is about 8: 
ſolid feet; the fame by ale meaſure at 31 gallons 
per hogſhead. And Vine meaſure to ale meaſure, 
as 9 to 11 rer RIAL e. 

A cubic foot is to the Wincheſter buſhel, AS 4 
to 5; or exactly, as 45 to 36. 

The W ec 7 . is to nie Paris . as 107 to 
1 15 N | 

| Se CHOLIV Ms. 


However theſe e thigh may have varied} yet itis 

vey probable that, originally, a hogſhead of wine 

ale was the ſame in quantity; and a tun of 
water juſt a tun weight. 

Hence we may ſe, that anclently 8 cubic 
| feet of water made 115 55 à hogſhiead, and 4 hogſ- 
beads a tun. And conſequently that a tun weigh- 
ed 2000 Ib, i 
| Likewiſe that. a hundred. weight was. then but 
100 lb ; for this multiplied by 20, makes 2000 lb. 
alſo tor” a tun; and was increaſed afterwards by 
merchandizing, upon account of the waſte in goods. 

Alſo if a buſhel of good wheat weighs 62; Ib, 


then.the quarter would be 500 lb, and the * 


„ R os am. a. .ecE<eaoc oe. ee. is i 
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MEASURES. 


der 20001b. which is alſo a ton. So that origi- 


nally, what was a ton in meaſure was alſo a ton in 


weight. A ton in weight has been the common 
ſtandard of all things. 


Weight and Meaſure compared. 
1 lb. Troy of water is 224 inches ſolid. 

1 1b. Averdupoiſe of water is 274 ſolid inches. 
1 inch of water weighs. 8 ounces Averdupoiſe. 
A cubic foot of water weighs 76 Ib. Troy, or 

62 1b. Averdupoiſe, which is 1000 b and 

contains 6+ ale gallons. 

A wine gallon of water weighs 8.35 lb. Aver- 
dupoiſe. 

An ale gallon of v water weighs 10. 2 1b. Aver- 
dupoiſe. 

A ton of water weighs 182 hundred weight. 


a yard high, contains d ale r z and ns 
add pounds Averdupoiſe. 


A Table of ſpecific Gravities, Hewing the weight of 
a cubic Inch, of ſeveral bodits, in ounces Averdu- 


poiſe. 


-" oZ; — OZ. 
Fine gold — 11.366|Caſt iron — 4.090 
Standard gold 10 930|Marble — 1.569 
Quickſilver 8.102 [Common glaſs 1.493 
Lead _ 6.554|Flint — 1490 
Fine filver 6.418 Portland ſtone 1.488 
Standard-filver 6.096 Free ſtone 1.465 
Copper — 5.208 Common ſtone 1.446 
Plate braſs ' 4.832 Brick — 1.157 
Caſt braſs ' 4.630 Alabaſter — 1.084 
Steel. nw 4-544. Ivory — _ 1.055 
uu Hz 4.423] Horn — 1.055 
Pewter '—" 4.323 Water — 0.578 


Tin — 4.236 „„ 
* | A Table 


A cylinder of water of 4 inches diameter, and 


ral le, of Bodies, Auer dupoiſe weight. 

FR Ib. oz, bb. oz; 
| Wheat — 40 0 e 82 15 
Oats  — 29 8 Butter — 358 12 
White b 50 8[Pitch — 571 14 

Barley e Mahogany | 66 7 
Malt — 30 4B N 6 
Field beans 30 8 Milk, | 


ed — 31 0o|Sea water. 
Rye meal unſifted 28 4|Rain water 62 8 
Bay falt — 354 1]Red wine 61 14 
White fea ſalt 43 12|Bees wax 3909 11 
Sand  — 85 4Linſeed oil 58 4 
Newcaſtle coal 67 120 Brandy 37 15 


Pit coal (Wedneſ- Ga —. 57 8 


bury) — 63 Oil olive "4 
Gravel 199 {Beech 53 6 
Wood aſhes .5|Elm } 8 
Pump water 52 8] Aſh $99 1 
Chalk — 112 1o0|Cedar — 28 7 
Allum — 10% 2{Fir — 36 4 
Clay — 107 O Cork — 14 8 
Honey — 90 10 (Air — on 


Averdupoiſe. 


Fee white loaf is to weigh Tx Oz. out of London. 


à quarter of a peck per buſhel,” for toll and waſte. 


WE. I 0 HTS A N D 
A Table ſhewing the weight A a 15. Foot of. ge. 


Wheat meal unſift- Urine, and 5 63 2 


REMARKS. 


20 cubic foot of hay is about a hundred vilgte 
56 lb. of butter make a firkin, which is 4 (tone, 


When wheat is at 5 ſhillings the buſhe], the 


If a miller carries and recarries his corn, he has 


But it the owner carry it, he has bur half ſo much. 
40 


4+} = Ht pn UW 


. which is. 4 ſtone 4 Ib; but ſome weighs 


| ſures. In meaſuring boards, timber, 
the dimenſions are taken in feet and inches; and 
the content caſt up in feet. 


/ | Fwy 
AH MEASURES. . 
40 feet of unhewn timber, or 50 feet of hewn 


timber, is reckoned a load or ton. 


60 ſolid feet of Newcaſtle coals is a chaldron, 


or 36 buſhels. 


A buſhel of wheat weighs about 60 1b, Averdu- 


"A load. of hay. i. 36 trifles, and a truſ four 
ſtone, or half a hundred. | 


. The ſeveral avays of meaſuring different hte of Work. 


Different work is computed by different mea- 
glaſs, ſtone ; 


In caſks, the dimenſions, are taken in inches, and 


the content caſt up in ſolid inches, or elſe in gal- 
Ions. 


In painting, aan pavi flooring, wain- 
ſcot; the dimenſions are taken 22 or 1 and 


the content caſt up in yards. 


In roofing, tyling, ſlating, raftering, partition- 
ing, flooring; the dimenſions are taken in feet, 


uk the content given in ſquares of 100 ſquare - 

Walling is meaſured i in feet or yards, and the 
content given in rods, containing 272 ſquare feet; 
or, bj the North country, the rod contains 7 ſquare 
vards. 

99 29 is meaſured by Gunter's chain, and caſh up 
m acres, at 10 chains an acre. | 

Earth works, as cellars, vaults, &c. are mea- 
ſured by the yard ſolid. 

In any rule, &c. to meaſure with, it is the beſt 
way to have it divided i into decimal parts; for the 
content ot any thing is ſooneſt caſt up, when the 
dimenſions are taken in decimals. And the E 
. e 


— — 
- 


— 


20 


WEIGHTS AND 


eſt way is to work by log arithchs; adding the loga- 
rithms, inſtead of enltiplyiig the numbers; and 
ſubtracting inſtead of dividing.” men 
DNR gti ab 
The Proffice of Warkmen. 75 


Glaziers take dimenſians to a quarter of an nch 
and never make any allowance for round or oval 
windows; but meaſure the circumfribing parallelo- 
grams. 

In plaiſtering, deductions muſt be made for doors 
and windows ; but ſome make no deductions. 

Painters, in taking the height, gird the ſtring 
into all the hollows, and round all the fwellings of 


the pannels, &c. And in taking the height of a 


door, or the breadth, they add the thickneſs. 
Their price 1s according to the number of times 


ths colour is laid on. DeduCtions are made for 


chimnies, caſements, &c. 

Joiners, in meaſuring the height of a room. put 
the ſtring into all the ſwellings and mouldings. 
But in taking the length, they meaſure in a ſtrait 
line. Deductions are made for all vacancies, as 
windows, chimneys, &c. In partitioning, deduc- 
tions muſt be made for doors and windows. 

In flooring, the hearth-ſtone 1s deducted, except 
there be a border round it. Window ſhutters and 
doors are commonly reckoned meaſure and half; 


- becauſe they are worked on both ſides. 


In roofing, tiling, lating, it is cuſtomary to 
reckon the flat and half of building within the 
walls, for the meaſure of the roof, when it is a 


true pitch; that is, when the rafters arc 3. the 


breadth of the building. For workmanſhip alone, 
ſKy-lights, chimney ſhatts, &c. are deducted. But 
finding materials and work, takes in all, except 


places of 9 or 10 feet area. Some never — 
| or 


"Grasurns' 
far window ſhafts and ſky-lights at all; they a are ſo 
troubleſome to the workmen. to 184! 

In ry and flating, ſky-lights and chimney 
ſhafts are deducted. - The angle of the roof which 
bends inwards is called a Valley, and the angle bend- 
ing outwards is called a Hip. | 

In walling a houſe, deductions muſt be mage for | 
doors and windows. N 

In meaſuring chimnies, * round the middle 
for the breadth, and the height of the ſtory is the- 
length. | 

In / meaſuring timber; it is cuſtomary for the 
buyer to take the girt any where he pleaſes, be- 
tween the greater end and the middle of the tree. 
Branches of two feet compaſs are reckoned tim- 
ber; any thing leſs is not timber. When the wats 
is 0n, deduct 4 or r the circumference. 


PART I. 


i: and 2 
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— 
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J reich Guineas into Pounds. 


1 RULE. ; | 
AKE the tenth part of the Guineas, and 
add the half thereof to the guineas, for the 


pounds. 
What remains is ſhillings. 


Examp. | 
In 674 Guineas, how many Pounds ? 


The tenth of 674 (dropping 4) is 67, half of 
67 (dropping 1) is 33. Then 33 added to 674, 


gives 707 pounds, to which put the 14 thillings 
remaining. 


— 


2 RULE. 


Call the guineas ſhillings, which reduce into 
pounds, and add to the guineas. 


Example. 
How many Pounds in 168 Gals? 


Here 168 ſhillings is 8]. 8s. which added to 
168, gives 176 l. 88, 


or. 


— 


2. I. „ M PUTIN G. 


Cor. To reduce bend. to o gitineas, ſubtrab the 
21 1 part ane. W 


P R OB. II. 
A Iz o know what 100 comes 17 


7 "RULE. 


For every farthing 3 in the price of bi reckon 
twice as many ſhillings and once as Fore. pence. 


Examp. 
If 1 coſts 92 7 pence, what will roo come to? 


nce halfpenny 1s 38 1 1 
Then twice 38 is 76s. od. 


And 38 pence. 3 


225 24. = 31. 31. 198. 2d. 


dk dd 


2 R UI. E. 


For every ſhilling of the price reckon 5 pounds. 


And for every 3d. beſides reckon 25 ſhillings. 
And for a penny 8 8. 4d. 


15 Examp. * 
What comes 100 to, at” 73. 10d. a piece ? 


B 4 PROB. 


24, COM; P/U; Fi I\NCG-) 
Tet R O BI III. 


Having the Price ＋ 100 given, "to find bf price fr I, 


RULE. 


Take half as many farthings as there are ſhil. 
lings in the. price; abating the goth Part of the 
whole number of farthings. 


Dane. 
| If 100 coft 331. what i is that a bier ? 


Whole num. farthings 660 ar - 


Half the number 330 
As the whole, ſub. 13 
317 farthings. 
79x Pence. 


Anſ. 68. 2 dz. 


* — 


ROB. 1v. 


8 the price of I, 1 know what the long 
bundred will coſt. 
RIES R UL E. 


How many pence you give for each one thing, 
So many angels the long RENdreds bring. 


t Examp. 
7 one thing coſt 34d. what will 120 be? 
32 angeliss 32 8. = 1 . 141. 6 d. 


2 RU LE. 


p. I. compu TIN G. 53 


N | 2 R U L E. 
T — half as many pounds as 1 coſts pence; 3 
2 8. 6 d. for every odd — * 


Ce) 
If. x cofts 1334. what is the large i 120? 


"Half of 13 is 62 | 61. tos. 0 d. 
3 half erowns for 3 [3 3 


. ; | x . 5 a or i 4 


'PROB. v. 


By knowing the Price of the eng, bundred, to know 
what 1 . | 


"0: 3 RU L E. 


For every pound reckon 2 pence, and for os 
very 2 crown more a da 


Ex. 
If the long Bundred (120) cofts 7 1. 155. vider does 
I cot E ” | 


7 two pences 18s. 24. 
V farthings 1 She, 
Anſ. 1 32 

2 R U L E. 


Double the price, then the number of pounds 
call pence, 21 the number of crowns over, call 
tarthings, 


8 


Fd 


Ex, 


— — 
—— Ow — 


* G — — — — — == — 
2 


26 4 our 7 


ES 


If deals be 181. #68. 0 long bunared, 
what does 1 cf? 


double, 4371. 12 6= 3% 12 d. Anſ. 


PRO B. VI. | 
Having the price of x, to know what the thouſand 
comes to. 
. 1.RUL E 


For every 6 pence of the price, reckon 25 
pounds ; and for every f more, 4 I. 38. 4d. 
or 47 pounds. 


Or ten times the price of 100, is the price of 
BY thouſand. | -_- 


Suppoſe I oſt 13 8. 4d. what does 1000 coſt? 
| 26 ſix pences , . 650 
4 times 41. 3s. 4d. 40 13 4 


An. 666 13 4 


3 RULE, in 
Take as many pounds as there are farthings in 
the whole price. Then add as many pounds as 
there are ſix pences in the price, Alſo for every 


14 d. above, add 5 ſhillings, and 10 d. for each 
farthin ng. 


Examp. 
If 1 ol 142 pence, what wil 1000 ce. 
59 farthings © 521. d. 
2 ſix pences MA 
= d. | | j 5 0 
5 farthings 4 2 l 
| Anſ, 6r 9 5 
— 7 


p.. coMvterne. 


VRO B. VIh 182 
—_ Wie + hen, me 
one. 
R Uf L. E. 


omg ages 
abating the qu part the 
4 5641. 18 8. priate tas 1 ct? 


565 farthings 565 


Anſ. 545 farchings = =11s. wy | 


Y 
ming pot meg AY 


P R O B. VIII. 
Having 8 of | I, to find that of a dozen. 


RULE, 


For every penny in the price reckon a fhilling, 
and 3 pence He each odd Pa men. 


Ex. 4 
F x hs W . will 12 be? 
} An. 16 8. 6d. | 


0 or. The price of . 4 dozen. * given; the price 
of 1 is found, by reckoning ſo many pence as there are 


bilings z” or by taking rr tht price. 


of _ com PUTT) I'N Ge 


N u \ 5 KI > iP} R 0 B. IX. 
Hoving t the price of 1 ting; to find the 7 pris of 


a groſs. 
XR U L E. 
Find the price in pence, and take 3s 7s Of it, for 
the pounds, | 
| "4 


3 one coſts 3's. 117d. what is a groſs 2 
38. 0 "428 _ 125 


Anſ. 2 1 10 8. 


P R o B. X. 
_—_ _ mow of a groſs, to find the price of one, 


7 R U L E. 
Take the third part of the price in ſhillings, 


for the price of « in . 
| Ex. 
At 71. 9 s. 6d. the groſs, bee is the price of 1 e 


71 9s. 6 d. is © 149% Hhillings, or 150s. 
3) 150(50 far. = 122 d. Anſ. 


5 R O B. XI. 
Hoving the price of a gallon of liquors ; z bo fi nd the 
price of « a ton. | 


R U LE. 


Put the price into pence, and call them fo many 
guineas; adding quarter guineas for farthings. 
Ex 


EY th. HY N ErN UI vp G. „ 
. 
If brandy be fa Fe 68. te 2 gallon what i is 
that @ ton? | Wes er 
68. e vo | lf d. F 
- 82 0 0 ; 1 
4 2 0 | ey 
23% TY 
Anſ. 8617 9 Ds 
Cor. The price of a — is bad, by taking 
6 quarter of this ſum. „„ 
„ 


Havi ng the price of a ton of liquor's z to find that 
of a — | 


R Ul. E. 


ads the price to guineas ; ; then for every 
guinea reckon a penny, and a e for a quar- 
ter gage. 


Ex. 


At 97 1. per ton, what is that a gallon ? 


97 J. is 92 g. 8 8. 
92 pence — 


| 7 8 
8 ſhillings e 


— — Ws 


— 
| Brim 
* = | . 
0 . * . , P 4 R O B. * 
k . a "i £ 0 p - » — * 5 0 * 2 . 
| ac” : 4 | © 
* a 
: 


"SE — 
* 8 


2 CO MPU s. 
P R O B. XIII. 


Knowine U price of 1 pound, via whet th 
' hundred weight e. we 
1 R U L E. > 
For every penny which a pound denotes, = 
13 Count once the angela, bating twice the groat, 


RIES 
If a pound be 7 d. what is the hundred weight? 
7+ angels 31. 15 8. 
15 groats, * 5 
. 6 ke 
Anf. . 10 
2 RULE, 
Number the farthi 


s that each pound denotes, 


Take twice the ſhillings, once 23 * groats, 
e 
If 1 coſt 38. 6id- what wil 100 weight 7 
8. 64 d. 18 171 
ice 171 ſhillings 7,29 © i. 
e ee 
— 19 0 


3 RULE. 


Find the pence for 1 ; take 9 times as many 
| ns and once as many groats. 


Ex. 
A 1 od. per 1 what is the hundred weight ? 
| 9 ten pences 90 EC 
ten groats + 1 
. 93 4 


Anſ 4 13 4 


KL - - cn bee G. 


1 
PR OB. NIV. 


The price of a bundred weight given, „ „ fad 
that of a paund? ? N trig 
: RULE. 


For every 7 ſhillings in the price of a hundred 
weight, Fees 3 f a ru. 
A. 3 7 a hundred chk; what will one coſt ? 

8 pounds are 160 ſhilli 

the 7th' part 23 * 

3 times 23 farth'. 69 = 174 pence, Anſv. 


2 RULE. 


Fake the tenth part of the price in ſhillings, and 
the fourteenth part of that; the ſum is the Pence for 


 poupd . 
Ex. 
4.29 l. 175. 6 d. the bungrad, 6 
209 J. 17s. 6d. is 5975 ſhillings. 
che tenth part 59.7 | 
TE of this 8 &2 - 


ſum + 64 pence. 
Anſ. 2 


ROB. XV. 


* Tr roy n having he price of a grain, to „ find 
the price oF an ounce, or a pou 


RULE. 
Multiply the farthings in the price, by 6; gives 


the price of a pound, in pounds. 8 
r 


. 2% 


of an ounce in pounds ſterling. 


In Troy weight, the price of a enny weight being gi 


7 


COMPUTING. | 
Or double the pence in the price; gives the price 


i. 
At 12d. grain, , 
TY or 5*x6 = ae Anl. 


| Ex. 2. 
At 24. a grain, ue, 
2 d. doubled is 4 pounds. Anſ. 


PR OB. XVI. 5 


ven, to And that of a pound. 


Won R U L E. 
The number of pence in the price, call ** 


Zx. 


And 102 4 the penny weight, how much is a pound? 
102 Pounds : 100. 10 8. — 


P R OB. XVII. 


The price of a buſhel of coals | Hein given, to find 
that of a chaldron, or 36 buſhels, 


RULE. 


Thrice the number of pence in the price, call 
ſhillings. 


| Ex. 
At 4% d. the buſhel, how much is a chaldron of coals? 
Thrice 47 is 13% ſhillings, or 13s. 6d. Anſ. 


PR Oh. 


| {> og N - 


5 GOTTEN 
PROS xvi. ' 
Given the pie of a one, to find the Nie F 4 


aon. 
| R UL E. 
Find the 2 and take 5 that number of 
pounds. on 1 95 
„. 


At 36. 42 4 a Kone, what is that a ton 5 
. 47 d. is 40. Gn 

and 3 of 4% 2 + 2 or 26 5 I. 

and 16 3 L is 261. Sic 8 d. An. 


p ROB. XIX. \ 


+ The price of one thing being given in pence, to bi 
e = x . 


68 = 

OE. ITE: : ö 

For 6 pence 00 half ſo many ſhillings; 

For 3 pence, half of the laſt ſum; — | 4 

For a penny, + of the laſt. | ' 

þ 

Example, 5 4 No h 

bat will 57 cof at 8 d. 4 piece? | - 

d. e 0 

half of 37 26 6 n ee j 

half of this 14 3 0 Q. : 
a a third of that 49 49 
8 49 


e 


4 


24 Cn 
2 RULE. By Table. 
- Againſt the quantity on the fide, and under the 
price of 1 at top, you have the price of your quantity, 


This is to be taken out at ſeveral times as occaſion re- 
quires, 


\ 


num] 1 farth. | 2 farth, | 3 farth, | ipen. 12 pen. | 3 pen. |-4 al 
I. „% 0L » aL, SF 
T 03 4 _ 3 4 
2 1 144 2 8 
3 14 24 3 10 
: , 31 : I | rio _ 
24 | | 
2 3 | a 8 I 1 6 20 
| 7 - Th AR. I 9 2 
18 by 80 8] 1 2 26 
9 45 67 99 1 2 30 
10 G 71 10] 18 2 34 
20 | 10 L958 28 $2 5 6 8 
30 192 | 1 101 2 6] 5 7 10 of 
40 17, 4 0153-4 S701. 30 13 4 
50 2 1 3 4 2 +8 4| 12 168 
O 2 6 3:04 8 7 © 15 c 1 oc 
70 2 11 4 4!] 5 10] 118 1701 34 
80 13 * by 80 13 i oo 1 68 
O | 3 9 | c: 77 6 15 off 2 6| 1 100 
100 4 2 6 3] 8 4} 1681 501134 
. —— — 99 ' — — } — —___ —_ | __— 
200 | 4 2 8 p 12 6 16 80 13 4 2 10 00 3 68 
300 6 33: 18 . 28 91 5 c 10 9 3150 5 00 
400 8 4 16 8[1 5 6 hi 13 4/3 68/5 oc 6 13 4 
50 10 5 [1 icq 11 32 1.814 3416 5 of 8 68 
600 | 12 61 5 ol 17 62 10 ef5 o ©f 7 10 oflo 00 
700 | 14 751 9 212 3 9 2 18 4j5 16 8] 8 15 cf!1 13 4 
l 8 |t 13 4% 10 0 ]; 6 806 13 40 © 013 66 
OOo 18 911 17 6 2 16 3 3 15 O7 10 01 5 01 O O 
0 2 183 6 14 8 6 8012 10 olt6 13 4 


to 

8 

O 

15 
N 
* 
14 


Examb. 


% 


p. t. COMPUTING. _ 


5 pen. |6 pen. Examp. 
— — What comes 1452 to, at 
. 2p 5 of. 9 d. apiece? 
I 10 10 , 1 5 
I | I. S. 4. 
4 x ; 55 , a 1000 (at 6d.) 25 0 o 
2 a a0 at 3d. 12 10 © 
6! 2 6 3 £7135 2-08 77 i: '» $ 
o 21 3 6] 400 (at 6 d.) 10 00 
„1 4 0 at 3 d. 5 © © 
g 3 9 4 61 Se | 16 8 
. 9 e 30 (at 6d.) 1 50 
. Di. at 3d. 12 6 
20 8 4 10 0 at 2 2 2 
300 12 6] 15 3 (at 6d.) 1 6 
| 16 81 x Oo © at 3 d. . 9 
50 1 © 10 1 3 0 4 5 14 
, 2 2 
1:9 2/1 13 0% Anſ. 57 10 34 
80 1 13 4 2 oc „ oreg vena 7 
ol 1 17 / 2 5 
100] 2 1 8 2 10 © 
3 — . 
33 35% 
300 6 5 ©| 7 10 © 
400 6 8010 o0© 
50010 8 4j12 10 © 
600012 10 Oſit5 o 
700014 11 8/17 10 
800016 13 4/20 O 
| | 900118 '15 ofſ22 10 0 
| 1000/20 16 8[25 Oo 
| XX FMT 
C 2 PR OB. 


COMPUTING. 
PROB. XX. 


The price of 1 being given in ſhillings, to find what 
any number will come to. 


1 RULE. 


In the number of things propoſed, double the 
right hand figure for ſhillings, and reckon the reſt 
of it pounds. Then take this ſum of pounds and 
ſhillings as oft as 2 is contained in the price; and 


if there is an odd ſhilling, take half the ſaid ſum, 


*. AExamp. 


What is 2 344 ounces at 13 ſhillings an ounce ? 


234% 8s. taken 6 times is 1406 J. 8s, 
| half of im — ' 117 4 


PRI WV 


— 


Anſ. 11523 12 


ä 


I 
RD. —_—.. — 


2 R U L E. 


Multiply the number of things half the price; 


then double the right hand * or ſhillings, and 
the reſt is pounds. 


In the former Example. 
2344 X by 6% is as 3 


6 * 2344 14064 
half of it is 1172 
. 


P. I. COMP UTING, 
PROB. XXI. 
Having the Mice of = 1 in pounds v to * the price 
of any number of them 


R UL E. 


Multip ly the price ſeparately by every figure of 
the prope ed number; putting yu product in its 


proper place. 


Examp. 
What comes 5307 io at 571. a piece? 
30000 X 57. — 28 900 
300 X 57 — 17100 | 
. 7 
Anſ. 302499 l. — v- 


——_— „ 


PR OB. XXII. 


20 ef up ſums of money by Counters. 


RULE. 


M ake four ſeparate partitions upon a table, and 
mark them wick chalk, pounds, ſhillings, pence, 
farthings; then write A on the ſeveral ſums, or 
elſe put as many counters into each partition as 
there are pounds, ſhillings, &c. in each ſum. Then 
begin to reckon at the loweſt denomination, and 
proceed till you amount to i of the next greater; 
then throw away that number of counters in the 
leſſer, and inſtead of them, put 1 counter in the _- 
place of the greater. Proceed thus throughout, 
leaving only ſo many counters in each partition, as 
is the overplus at laſt. ö 
Note, pieces of paper may ſerve inſtead of coun- | 
ters, and brown paper may ſerve for W and 


white, for en So | 


4 


* 


n 


C MPUTING: 


| Example. 1 
Suppoſe you have the fol- | poun. | hill penc. far, 
lowing ſums, . | 
J. 5. d. 80 | Oo 0 | 
1 N 
108 12 21 
F 62 EW} . 
9 n 3 don 00 | © 
FFF 000 Joooo] oo 
I do ſoooc 
00 j 
= ES-| 
9 * 


Firſt, 1 ſay, 3 farthings and a halfpenny are 3 
farthings, leave 1 counter in the place of farthings; 
and carry 1 to the place of pence. Then 1 and 
11 is 12, which throw away, and put 1 counter in 
the place of ſhillings; then 6 and 2 is 8 and 8 is 
16, throw away 12, and put 1 in the place of ſhil- 


lings, and put in 4 counters at pence. Then 2 and 
11 is 13 and 12 is 25, throw away 20, and but 1 


in the place of pounds. Then 3g and 7 is 12, ſo 
put 12 counters in the place of ſhillings. Laſtly, 
1 and 9 is 10 and 7 is 17, and 5 is 22, and 3 is 
25, and 10 is 35, and 100 is 135; ſo put 135 
counters in the place of pounds. So examining 
each partition, you will find 1351. 12 8. 44d. tg 
be the ſum required. ö 


P R O B. XXIII. 


To find the intereſt of a ſum of money for any nun- 
ber of days, at any rate per cent. 
DD 3 

_ Multiply the rate per cent. and the principal to- 
gether, and take the third part of it, from which 


cut 


* * * © 


. COMPUTING. 3a. 
cut off 3 places to the right hand. From this ſub- 
tract the 73d part of itſelf (or for ſhortneſs the 
708 part); and the remainder. is the intereſt for 
12 days. a 

Then 2, 5, 10 times this, &c. gives the intereſt 
for 24; 60, 120 days, &c. Alſo r, 25 2, +, + 
the ſaid intereſt gives the intereſt for 1, 2, 3, 4, 6 
days ; and conſequently it will be had for any num- 
ber of days. | | 

Examp. 


What is the intereſt of 3111. 13 8. 4 d. for 315 


days, at 47 per cent. 
311 J. 138. 4d. = 3115 = 311.66666 


4 X 311.666 is — 1402.5 
the third part is — 467.5 
three places cut off 2 4675 
the 7oth part, ſubſt, _ 66 
the intereſt for 12 days Ha 450 
Intereſt for 120 days — 4.609. 
— for 120 days more 4.609 
—— for 60 days more 2.3045 
— ſor 12 days more 461 
— for 3 days more 1152 | 
"8. 12.0987 
— WS 
1.9740 
12 
11.6880 


Anſ. 121. 18. 112d, 


COMPUTING. 
PROB. XXIV. 


Having your weekly expences z to know what it coſts 
you in the year. 


r 


Each ſix-pence in the week does make appear, 
The guineas with the crowns ſpent in a year. 


Examp 


At 58. 6d. per week, or 11 fix-pences per week. 
2 e e & 
11 guineas  — 11 11 © 
II crowns — 2 15 0 


The farthings in each week do make appear, 
The ſhillings with the pence ſpent in a year. 
Add one day's expence. 
Alt 157%d. in a week, what is it in a year? 
1.5851 is 61 farthings. 


1. d. 

61 ſhillings- 3 1 E 

61 pence 3 
One day — 2 
8 


PR OB. 


-” 


COMPUTING 1 
enn 
Knowing your daily expences ; to find what it coſts 


in a year. 
R U L E. 


| Number the pennies of each day's expence 
So many pounds, and angels, groats, and pence, 
You ſpend within the year's circumference. 


At gd. per day, what for the year? 
| To SM the.) 

9 pounds — 9 oO 0 
9 angels — 4 10. 0 

9 groats — | 3 0 
9 Pence —— | — | . 3 
Anſw. 13 13 9 


R O B. XXVI. 
By knowing your yearly income; to find what ou 
can ſhend a day. a - 
RULE. 


The third part of the pounds you yearly have, 
So many two- pences afford to ſpend or ſave. nearly. 


Examp. o 
At 401. a year, quere what a day? 


Red M44 tat | 
and 13% two=pences is 264 pence, or 25. 22 d. 


PROB, 


& 
EE LEES AS ² TOO OI IE 


COMPUTING. 
PRO B. XXVII. 


The money gained in an bour being given; to find 
he produce in a wel. 


RULE. 


Reduce the price to 5 and take 7, thereof 
for the pounds. 
Examp, 


If an hour produces 94d. what will be the produs 
in a week ? 
Here 92 X r is 6. 65 0k 138. Anſw. 


p RO B. XXVII. 


Having the product of any thing for a n to 
fond i it for a day. 
RULE. 


Take ſo man y pounds, and ſo many angels as 
there are farthings in the product of one minute. 
| Examp. 
At 575d. a ; minute, what will a day come to ? 
53 d. is 21 farthings. | 


"7% 8. . 
21 pounds wx 20D 
21 angels — 10 10 o 


PROB. XXIX. 
To diſcover a deceitful Batlance. 
„ 


After the weights are made even in the two ſcales, 


change them 1 into the oppoſite ones, Then if ory 
ſti 


1 wwe. 
ſill remain equal, the ballance is true; if not, *tis 
falſe” . f 


But a ſteelyard cannot be tried this way; yet it 


may be tried, by weighing any thing with it, and 
then weighing that thing 1n a true pair of ſcales. 


Cor. If ons arm of a ballance be longer than the 


other it is a deceitful ballance; though the ſcales, when 


empty, may be in equilibria. 
PROB. XXX. 
To weigh.all things wi th the feweſt weights, 


Take any number of pound weights in this pro- 
greſſion 1, 3, 9, 27, 81, &c. and they will weigh 
any number of pounds, not exceeding the ſum of 
them all. But ſometimes ſome of the weights muſt 
be put in the contrary ſcale, to be ſubtracted. 

The ſame thing may alſo be done with the 
weights in this progreſſion, 1, 2, 4, 8, 16, 32, &c. 
where none need be put in the oppoſite ſcale, which 


1s better. | 
PR O B. XXXI. 
To find the content of any plane figure by weighing it. 


RU L E. 


Having the figure drawn upon paper, cut it out 
in paſteboard, which is eaſily done, by laying the 
paper ſcheme upon it; and weigh your paſteboard 
figure in grains. Then mark upon it any ſquare 


you can meaſure, and cut it all away to that 


ſquare; and then weigh. the ſquare. And ſay, as 
the weight of the ſquare, to its meaſure; ſo is the 


weight of the figure, to its content in the ſame 
meaſure, EY 1 


PRO B. 


WEIGHING; 
 PROB. XXXI. 
. The fold content of a body being known, to d its 


weight: 
R UL. E. 


| Find what an inch or a foot of that fort of body 

weighs, either by trial, or by the tables of ſpecifi 
gravity, Then multiply the content of the body, 

Ee this weight, and you oo the weight of the 
whole, Py 


How much dies 4 Piece of eim weigh, which con- 
| gains 20 feet? 

By the table of ſpecific gravities, a foot of elm 
weighs 491. 102. This multiplied by 20, pro- 
duces 9814 Ib. that is, 70 ſt. 15 lb. or 8 hundred 
6 ſtone, 1% lb. 


PART 


PART I. 
Geometrical Problems, and the Mea- 
rig o Lins. 


IN CE meaſuring the contents of ſuperfi- 
cies and ſolids by the Sliding rule, is very eaſy 
and expeditious; and we ſhall have occaſion to 
make frequent uſe of it, in what follows ; there- 
fore I ſhall begin with a ſhort deſcription thereof. 


The deſcription and uſe of the Sliding rule. 


This Rule {commonly called Cog bas Sliding 
rule) has four lines upon it, adapted to meaſuring ; 
they are marked A, B, C, D. Three of thee, 
A, B, C, are double lines, becauſe they proceed 
from 1 to 10 twice over. The fourth line D is a 
ſingle line, proceeding from 4 to 40, and is called 
the Girt line. 

Two of theſe lines B, C, are upon the ſlider, 
and the other two A, D, upon the rule. The three 
ſingle lines are all exactly alike, and alike number- 
ed, and divided; the diviſions being numbered 1, 

2, 3, 4, to 1 again, from the beginning to the 
middle; and again, 1, 2, 3, 4, to 10, from the 
middle to the end. The fourth line D, is num- 
bered 4, 5, 6, 7 to 40; but figures are nor ſet to 
all the diviſions, for towards the end they grow 
very ſmall. The number 4 in the ſingle line ſtands 
againſt x in the double lines, and the number 40 
againſt 10. In all the lines the diviſions are large 
| | | at 


46 


| 1 or the 10 will be 10,000; and fo on. And x; 


are all the ſmaller diviſions altered in value accord. 


ters, and half quarters. A line of inches, each 


lines will be a table o multiplication. For the 
numbers in A, will be the ſeveral multiplicands, 
A and the correſponding numbers 1 in B, the products. 


at the beginning, and continually decreaſe to the 


parts of a foot. The backſide of the ſliding piece 
is divided into inches, halves, quarters, and half 


Hiding it out. 


compleating the table of board meaſure. Alf a 
line, ſhewing what length will make a ſolid foot, 


| of ſolid meaſure. 


THE SLIDING RULE, 


laſt. 

For the numeration upon the lines; 1 at the be. 
ginning may be counted 1, then the 1 in the mid. 
dle will be 10, and 10 at the end 100. If 1 at the 
beginning be called 10, 1 in the middle is 100, 
and 10 at the end 1000. Or if the firſt 1 be reck- 
oned 100, the ſecond 1 will be 1000, and the laſt 


the grand divifions are numbered or altered, ſo 


ing] 

The uſe of the double Ines A and B, is for work. 
ing the rule of proportion; as alſo for finding the 
areas of plain figures. And the uſe of the girt line 
D, and the other double line C, is for meaſuring 
ſolids. ; | 

Beſides theſe lines, there are. ſeveral other lines 
and ſcales, as a line of inches with halves, quat- 


divided into ten parts; this is alſo a foot divided 
decimally, and ſerves. to turn inches into decimal 
quarters; and ſerves to meaſure any , by 

T We are upon ſome of theſe rules mer ſcales 
and tables, as a table of board meaſure, one of 
timber meaſure. A line ſhewing what length, tor 
any breadth, will make a foot ſquare : this is for 


for any thickneſs. This alfo compleats the table 


If x on A be ſet to an 3 on B, theſe two 


Alſo 


p.. THE SLIDING RULE. 47 
Alſo if the lines C, D, be ſet together, 10 a: 
gainſt 10; they will be a table of ſquares. The 
line D being the roots, and C the ſquares; the 
numbers at 10 and 10 being reckoned 10 and 
100. 
In a Gauger's rule, the line D is numbered from 
1 at the beginning to 10 at the end; which is more 
commodious for extracting roots. | 
As the ſhorteſt and eaſieſt way of meaſuring all 
ſuperficies and ſolids, is by the ſliding rule; it will 
be neceſſary to lay down a few Problems to ſnex 
the uſe of it. e 4 
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We Uſe of the SLIDING RULE. 
P RO B. 1. 
To multiply two numbers together, as 7 and 26. 
5 r 
Set 1 upon A, to one of the numbers (26) up- 
on B; then againſt the other number (7) on A, is 
found the N (182) upon B. | 
Note, If the third term on A runs beyond the 
end of the line B, ſeek that third term on the o- 
ther radius (or part) of the line A; then the pro- 


duct will be found on B, which muſt be increaſed 
ten times as much. n | 


— — — 
. 
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: 
1 
18 
17 
* 
14 
133 
l 
1 
: 
z 4 
1 
1 
7 
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1 
0 \ 
a 
| . ? 
Y * 
1 ah 
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14 
ö 7 
2 
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PR OB. 2. 
To divide one number by another, as 510 by 12, 


RULE. 

Set the diviſor (12) on A, to 1 on B; then a- 
gainſt the dividend (510) on A, is the quotient 
(42 ) on B. | 

Note, If the dividend runs beyond: the end of 
the line A, diminiſh it 10 or 100 times, to make 
* OY Is i 


8 


HE SLIDING, RULE. 

it fall on A; then increaſe the quotient 10 or 100 
o 
8 r 

To ſquare any number, as 27. 

wry RULE. 

Set 1 (or 10) upon D to 1 upon C, then againſt 

the number (27) upon D, is the ſquare upon C 

(729). And to reckon right, obſerve that as the 
1 upon D is counted 1, 10, or 100, &c. the 1 up- 

- on C (againſt it) will be 1, 100, or 10, ooo; that 

is the ſquare of the other, . 5 
I you would ſquare 270, reckon the 1 on D 


to be 100, then that on C will be 10, ooo, and the 
product 72, 900. 


P R O WE. 


To extract the ſquare root of any number, as 4268, 


Set 1 upon C, to 1 (or 10) upon D; then a- 
gainſt the number (4268) on C, is the root on D 
(65.3). Which to value right, you muſt ſuppoſe 
the 1 on C to be ſome of theſe ſquares 1, 100, 
10,000, &c. which 1s near the given number ; and 
then the root correſponding, will be the value of 


the 1 on D. | 
. e 340 a es 
To find a mean proportional between any two nun- 
bers, as 27 and 450. | 
RULE. 
Set one of the numbers (27) on C, to the ſame 


on D; then againſt the other numbers (450) on C. 
you have the mean (112) on D. bs 


©  -— — — 


pl THE SLIDING RULE. 


take the 100th part of it, and then take a mean, 
which multiply by 10. 


4p ROB. 6; 


Three numbers being given , to find a fourth * 
portional Juppeſe I2, 28, and 57. 


RULE. al 


Set the firſt (12). upon A, to the ſecond (28) 
upon B; and againſt the third (57) on A, is the 
fourth (133) on a B. 

Note, if one of the middle tar: runs off the 
line, take the roth part, of it only, and then take 
10 times the fourth proportional found. The find- 
ing a third proportional is the ſame, the ſecond 


number * twice repeated. 
PR OB. 7. 


h 3 breadth of a board be given (8 inches); te 
Jn bow much in length will make a foot ſquare. | 


RULE. 


If the board be narrow, you will find it in the 
table of under board meaſure in the table on the 
rule; if not, ſhut the rule, and ſeek the breadth 
(8) in/the line of board meaſure running along the 
rule, from that table ; then over againſt it, on the 


oppolite ſide, in the ſcale of inches, is 18 * 
the len Fogth I 


1 * & 
3 D PROB 
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Note, if one of the numbers overruns the line, 
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50 - THE SLIDING RULE. 


The fide of the ſquare of a piece of timber being 
given (16 inches); to find bow much in length will 
make a foot ſolid. _ | | 
f A 

If the timber be ſmall, look into the table of 
under timber meaſure on the rule, and you'll find 
the feet and inches. - Otherwiſe look for the ſide of 
the ſquare (16) in the line of timber meaſure run- 


ning along the rule from that table : and againſt it, 
in the line of inches, is the length 64 inches. 


PRO B. 9. 54 
To find the content of | any ſurface. 


5 RULE. | 
Reduce the ſurface to a rectangle, then (by 
Prob. I.) multiply the length and breadth together, 


1 


for the area or content 
ſort of meaſure. 


f the ſurface, in the ſame 


If the length be given in feet, and the breadth 
in inches. Set 12 on A to the length on B; and 
againſt the breadth on A, is the content on B, in 


feet. | 7 
Otherwiſe. 


If you would haye the dimenſions taken in ont 
fort of meaſure, and the area given in another ſort. 


See how many ſquares of the firſt, make one of 
the other; and make it a diviſor. 


Then fet this diviſor on A to the length on B, 
and againſt the. breadth on A, is the area on B. 


PROB, 


P. II. THE SLIDING RULE. 
| P R O B. . | 
To find the content of the ſolid body. 

>" SULE IA. 


Reduce it to a long body, or parallelopipedon, 


ſquare at the ends; meaſure the length in feet, and 
the ſide of the ſquare in inches. Then ſet 12 on 
D, to the length on C; and againſt the ſide of the 
ſquare on D, is the content on C, in feet. 


PRO B. 11. 
If two fixt numbers are given on the lines D and C, 


as p and g to change them to others that will per- 
form the ſame operations. _ | | 


| R UL E. 
Inſtead of p and 9, take 1 and £, or /. 
n p anU's, =” 2 2 


and 1, or F and == which may be expreſſed thus, 


„ 

? q 

1 *. < 

2 

8 
7 


r — 


That is, inſtead of ſetting p upon D, to 4 upon 
C; one m ſet 1 on D, to on C; or — 
SOOT e 


on D, to 1 on C; or r on D N on C. 


D 2 For, 
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THE SLIDING RULE. 
For, p, 9, being two fixt numbers, and r take 


at. pleaſure z and ſince the numbers on C are as th 
ſquares of thoſe on D; therefore we muſt ſquare 


thoſe on D, and make them proportional, that they 


may perform the ſame thing; then we ſhall have 


, and 's . and = ve. 
ERA PROB. 12a. 
To fnd a proper fixt number for the line D, for mea. 
 ſuring planes or ſolids, 
En 7 8 


Here you muſt have given the content of ſome 


particular plane or ſolid of that ſort, whoſe diame- 


ter, circumference, &c. is 1, put this content =S. 


Then if the dimenſions be taken in one meaſure, 
and the content given in another; put #» = num- 


ber of leſſer ſquares or cubes contained in 1 of the 
greater. x = fixt number. Then æ = | ＋ 
For in areas it will be *: 1: . 128, and x = if 8 

And in ſolids, * x height: height:: 1: S. And 


r — so 13 


8 
Examp. 


In ſquares x = x, Or for inches and feet, x = 12. 


I 


In circles # S 1 Or for inches and 


17854 


— —— 4 e 4 : 1 
7854 P33 


In circles, when the circumference is 19 2 / 2 


p. II. THE SLIDING "RULE. 33 


In cylinders for inches and feet, æ = /— 


In "foxes circumference = 1,for inches and feet, 


p R O B. I. 
To draw a right line from one place to another. 


R UL E. 

If it be a ſinall diftance, apply a ruler, to the 
two points the line is to paſs through, and by the 
edge of it draw a line with a pin, or peneil, or 
with pen and ink. „ N 

If the diſtance be great, ſtretch a line from one 
place to the other. And if it be a plane chalk the 
line, and cauſe it to ſpring againſt that plane, and 
it will leave the mark of a right line. If ſtakes be 
placed all the way between the eye and any diſtaat 
point, they will ſtand in a right line. e 

| PR O B. II. 
To meaſure the length of any right line. 
5 TIS. 

If the diſtance be ſhort, open a pair of com- 
paſſes to the extent of the line, and apply it to a 
ſcale of equal parts, and you will have the length 
in the ſame ſort of parts. . 

If the diſtance be great, apply any meaſure, as a 
foot, yard, &c. to one end of the line, and extend 
it as far as it will reach directly forward; do thus 
48 often as you can, till you come to the other end3 
* e then 
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I, 


PRACTICAL 
then ſo many times as you applied that meaſure, ſo 
many feet or yards your line 1s of. | 

Or extend a line from one end to the other; and 
meaſure the length of that line, by applying any 
meaſure to it, as oft as you can; and you will find 
how many of theſe meaſures it contains. 

In taking the dimenſions of any ſurface or ſolid, 
they muſt all be taken by one ſort ot meaſure; all 
feet, all yards, &c. | 


P R O B. III. | 
To draw one line parallel to another, thro any point. 
„„ 5 ES 
Let AB be the line and D the point; from the 
point D take the. neareſt diſtance to the line AB, 
with a pair of compaſſes, or with a thread. And 
from ſome other point A in the line AB, ſet off 
the ſame diſtance to C, and deſcribe a ſmall arch 


at C. Draw a line from D to touch the arch at 
C; then CD is parallel to AB. 


SCHOLIUM. © 


Theſe parallels are ſuppoſed both of them to be 
drawn upon ſome plane ſurface. But if one of 
them, as CD, be ſuppoſed to be in the air; be- 
ſides the equal diſtances, care muſt be taken, that 
they both be. in the ſame plane; and that may be 
known, by applying the eye to one of them, as 
CD, for it it ce 
in one plane, otherwiſe not. 


PRO 


it cover the other AB, then they are 


tinct 

circle 
done 
that 


-. 


- 
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5 PROBLEMS 


ROB. W. 


To raiſe a perpendicular to aright fine, ts po thro 


a given point. 
R UL k. 


Apply a ruler to that line, FRY, ads one ide 
of a ſquare to the ruler, ſo that the other ſide may 
paſs thro? the point; or elſe that another rule ap- 
plied thereto may paſs thro the point; then draw 
a line by the nde of the ſquare or the ruler. 

Or draw a thread from that point, ſo that it may 
coincide with the ſide of the ſquare, while the other 
fide lies upon, or coincides with the given UPE 4 

and the thread will be a Perpendicular. 


| Otherwiſe. Feder 


Make the biſe AB, 4; the height BC, 3, and; 


the fide AC, 5, feet, es, &c. and then 2 is 
perpendicular ro AB. 


* 


v R O B . 


7 0'raiſe a perpendicular upon a mo to paſt WT, 
any point. 


" Sr: 1 


RULE. 


Extend a thread from the point to the plane, * 
put it in ſuch a poſition, that it may juſt coineide 
with one ſide of a ſquare, when the other ſide is 


laid on the plane, round about the thread on every 


_ Then the thread is a perpendicular to the 
ne. 
x Or extend a thread from the point to three dit. 
tinct places on the plane. Find the centre of a 
circle paſſing thro' thoſe three points, which is ſoon 
done by a few trials: then a line, paſſing through 
that center and the given point, is a perpendicular. 
D 4 Or 


* 
* 

Fg: \ 
- 


F ig, Or a circle may be deſcribed on the plane with 
2. a pencil, by extending the thread; and then the 


length. | | 


the baſe, and take the neareſt diſtance from the 


body ſtands upon a plain floor; but if not, then a 
board muſt be applied to the plane of its baſe, 


be applied, ſo as to be made parallel to the baſe. 


PRACTA1CAL 


center of this circle may be found, by drawing 
two' parallel lines thro* it, and drawing a third line 
thro? the middle of theſe two; for if that line be 
biſected, the middle point will be the center, 


Lo meaſure the perpendicular height of any point 

above a line or plane. por he AS 

EY RULE. 
Take the neareſt diſtance from that point to the 

line or plane, with a ſtring; and then meaſure its 


If the perpendicular falls. within a ſolid body, 
you muſt lay a ruler from that point, parallel to 


ruler to the baſe; and this is eaſily done, if the 


* 


and a line drawn parallel to the board through the 
top of the body, which muſt be held ſo as to be 
every where equidiſtant; and then that diſtance is 
the height require. | 
If it be ſo ſituated, that a line or ruler cannot 


Then if it has a ſtreight fide, the angle that the 
fide makes with the baſe, and the length of the 
ſide, muſt be found; from whence the perpendi- 
cular height may be had. | | 


: 7 6 N 
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1171 


A 


Draw any Ys ab parallel to AB, and ſet of 3. 

your number of any equal parts from 4 to þ. Draw 

the lines aA and IB, to interſect in C. From C 

draw Cf, Ce, Ca, Ce to interſect AB in 1, 2, 3. 
which are the diviſions required. 

The line AB may alſo be divided by trials, by 
running a pair of compaſſes from one * to the 
other; and increaſing or decreabing. the diviſions, 
till they juſt anſwer to the Whole. 

If the diſtance be large, this way cannot beg 
tiſed; then the length of the line AB muſt be mea- 
fured i in feet, yards, &c. and the whole length di- 
vided by the number of parts, to get the length 
of one part; which done, that length muſt be ſet 
off from B to 1, from 1 19%. from 2 to by; Gee. 


to KA. | 
| 510 PRO B. VIII. TR TEN 
7 90 bribes 4 aral, thro three points given, A, B, E, 


RULE: 


0 F che compaſſes, and ſetting one 19804 in 1 = 
the other turned about will reach all the three 

— if not, ſhift the center, and try again, till 

it do: or you may uſe a thread z then deſcribe 100 


circle ABF. 
Otherwiſe. . 


«Fai two of the points draw lines to the third, 
33 AB, BF. Raiſe two perpendiculars DC, EC, 
upon the middle of the lines AB, BF; to interſect 
in CO. From the center C deſcribe the circle ABF. 


P R O B. 


58 PRACTICAL 


To. find the center of a circle. 


I R UL E. 


4. The center C may be found by trials; or thus; 
draw any line BF, and on the middle point E, ere& 
the 1 . Biſe& ws in 0 and C | 
is the center. | | 

2 Or thus, 90 


Thro' the circle, draw any two lines BF, bf. pa- 

ralle} to one another; biſect theſe lines at E. An 
thro* E, e, draw the line GH, which will de a di. 
ameter; therefore if GH be e in 185 then C 
will de the dente. 


bpROB * 
T's divide the a ADB ine 69 make 
equal parks, - 
RULE. 


5. Make AC and BC equal to AB. Divide AB in- 
to the ſame number of equal parts, at , c, d, ta 
And let the diviſions at the center rather be big 
than leſs than thoſe near the circumference at A 12 
B. Then draw the lines C4, Ce, Cd, Ce, to in- 

terſect the circle at 1, 2, 3, 4, which will divide 
the ſemicircumference into equal parts as required. 
The ſemicircle, or any other arch, may alſo be 
divided into any number of equal parts by trials, 
running a pair of compaſſes from one end to the 
other, and increaſing or decreaſing the extent, as 
it is found to be too little or too big. Where note, 
the length of the radius is juſt the extent of the 
third 2225 of the — ADB. | 


PR OB. 


p. II. PROBLEMS. 


R O B. XI. 
To make a ſquare equal to a gi ven circle. 


1 R U LE. 


Thro' the center C draw two diameters AB, DE 
perpendicular to one another. And divide each 
of the quadrants into three equal parts at 1, 2. 
So that the middle diviſion of each be rather big- 
ger, than leſs, than the other two. Thro' 1, 1, 
draw the lines ab, cd; and thro 2, 2, the lines 
N and the ſquare abdc is eval to the Weh 


2 Otherwiſe. 
Thro' the center draw two N AC, BD, 


perpendicular to each other. And divide one dia- 


meter AC into eight equal parts, and ſet one of 
theſe parts (rather more an leſs) from A to'a, and 
from Btob, C to c, and D to d. Draw ab, be, 
dd, da. And abcd is a ſquare equal to the circle 
ABCD. 


3 Otbe reviſe. 


Make the diameter AB 14 parts, and AD 113 
raiſe the perpendicular DE. raw AE, and the 
ſquare AEFG is equal. to the whole 1 whoſe 
UAYERT | is AB, : 


By the Sliding Rule. 


Set 1 on A to. 282 on B. and againſt the circum- 
terence'on A, is the fide of the ſquare on B; whoſe 
area is equal to the circle. 

For 282 is the fide. of a ſquate equal to the cir- 
cle, whoſe circumference is 1. 


PROBE. 


* 
Ty" 


6. 


PRACTICAL 
| Fig. | | 
P R O B. XII. 
Ta deſcribe an Oval. 
RULE. 
8. 


# % 
- 
* 


F a curve, into a rettangle. 


10. 


Draw the tranſverſe AB, and conjugate CD, at 
right angles to it. Deſcribe two Keie AFEK, 
and EGBL'; then take two centers H, I, any 
way. in D, equidiftant from E; and from theſe 
centers deſcribe the arches KL, MN, to touch the 
circles KF and Gl. | 

The two circles may be drawn otherwiſe than 
to touch at E; for they may be made to paſs thro? 
each other's center, or at a diſtance from one ano- 
ther, &c. : SAC FETs | 
An ellipſis is eaſily drawn, by ſetting up two pins 
in two centers , o; about which putting a thread 
nop, and knotting it at pz the point p carried a. 
bout, will deſcribe an ellipſis DPKAMCNBLD, 
by help of a pencil. 5 8 


— 


PR OB. XIII. 


To reduce am irregular figure, or any. curve or part 


WO 47 


Let ACB be the figure. Ere& any number of 
perpendiculars upon the baſe AB at equal diſtances; ' 
meaſure their lengths, and add them together, and 
divide the ſum by their number, the quotient is 
the mean breadth AD, which is the breadth of the 
. AD EB, equal to the fig. ACB: the 
ength being the ſame; or both of them having 
the common baſe Kg. 2 


Examp. 


p. II. n 61 


Pig. 

Example. Fig 
Erect ſeven perpendiculars, whoſe lengths mea- 
ſured and marked in the figure, are o, 2, 4, 4, 2, 
3, 2 Their ſum is 17, and 17 divided by 7, 
ives 25 for the mean breadth, which is equal to 
E or AD, the breadth of the parallelogram ABED, 

equal to the figure ACB. 


Note, this Prob. is of uſe in | meaſuring i irregu- 
lr cw or Won ee FA ( 


P R 0 B. XIV. 
To find the hypothenuſe of a right angled N 


| $4 40 * 57 Pe 6 
From any ſcale lay down the length of the baſe 11. 
AB. Draw BC perp. to it, of the length given, by 


the ſame ſcale. Draw AC, which, | meaſured on 
the ſcale, u its length. | 


Otherwiſe. 


To the ſq uare of the baſe add the ſquare of the 


i r extract the ſquare root of the ſum, 
and you have the hypothenuſe. 


Examp. 
Let the baſe AB oy 22, the perpendicular BC 1 3: 
22 13 *" 653(25. 55 the hypothe- 
22 13 4 nuſe AC. 
44 39 45)253 
„. 225 KY 


484 169 3050 2800 
— 484 — 2525 


* 


bl ? : 
6 | 104 
1 
1 „ N 
PR OB — | 5 
\ 
* 1 
= : VB 
- 1! 1 
D 


MEASURING 


PROB. XV. | 
To bud other leg of a right angled triangle. 1 
1 RULE. * 


Draw the given ſide AB, of it due length; raiſe 
| "BC perpend. to it; with the length of the hyp. in 
your compaſſes, ſet one foot in A, and with the o- 

ther deſcribe an arch cutting CB in C; then CB is 
the other ſide, which meaſured on the ſcale, gives 


its length. 
| 2 Or thus. 


From the a uare of the hyp: ſubtra& the ſquare 
of the given fide; extract * ſquare root o he 
remainder, and 8 have the other ſide. 


Examp. 
Let the bypothenuſe AC be 25:55» the baſe AB 22, 


I 
22 25.65 "2 168022 96, the Seck Th 
22 25.55 

44 5110 | 22068 1 
4% ID EOS. trad 
— 128 r der 
484 13 249) 2400 rem 
| -  nn—_—_—_—_— 2241 roo 
W the 

484 159 | 


163.8 


ML 1 N RE A 8 
Fig. 


PR OB. xv. 


Having the three fides of any triangle AGB, to f 
the perpendicular CD. | 


ane 07 end WoLoE -- A... 
Draw the baſe AB of a proper length, by any 14- 
ſcale z and with the length of AC in your com- 15. 
palles, and one foot in A, deſcribe a fmall arch; 
then with BC in your compaſſes, and one foot in 
B, croſs that arch at C. Then draw AC, BC; 
and the triangle is conſtructed. 
Then from C let fall a perpendicular upon AB, 
as CD, for the perpendicular. Or take the neareſt 
_—_ from C to AB, which apply to your 
ſcale, | Ky 


2 RULE. 
Find one ſegment as AD = Ln. 
Then find CD YC AD. 
3 RULE. 


Take half the ſum of the three ſides, and ſub- 
tract each ſide from it, and you have three remain- 
ders; then multiply that half ſum, and the three 
remainders together continually. Extract the ſquare 
root, and divide it by half the baſe, and it gives 
the perpendicular. | 


Cor. Hence either ſegment of the baſe is bad thus ; 
To the ſquare of the adjoining fide add the ſquare 
of the baſe, from which -ſubtra& the ſquare of the 
oppoſite fide ; and then divide by twice the baſe. 
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64 MEASURING 


_= NO XVI. 
7 fad the ercenference ef 4 trrle, from the di- 
ameter. A Kür. e 


Say as 7 Wenn peſt Fo the circum. 
23: ference, '* 1 


2 or more. ena. 


As 113 to 355. ſo the diame eter to the circum- 
ference. N 1 
3 Op * 
| Multiply the diameter LE 3: "oy the product 
is the circumference. 9 
Suppoſe the 2 FF, 32. 
Or thus. 
7 * 3.1416 
11 8 
5 62832 
942 48 
7 100.53 12 


— — —— 


1 By the Sliding Rule. 
Set 7 on A, to 22 on B, then againſt the dia- 
meter (32) on A, is the circumference ( * on B. 


2 Or thus. 


Set 1 on A, to 3.14 on B; then 
ameter (32) on A, ſtands (100.6) 


inſt the di- 
circumfe- 


7 


rence on „ 


PRO B. 


P R E ö XVIII. 
To find the diameter of acircle from the . 


rence. 
1. RULE. 


Say as 22 to 7, or as 355 to 113, or as 3.1416 
to 13 1o the circumference to the diameter; 24%. 


2. Or thus. 


Multiply the circumference 183, the pro- 
e 18 the diameter. tg 1 


Examp. . 
Suppoſe the circumference be 50. 

50 | 

2 
22) 25001 5. * the circumference, 

22 
— — 

130 
110 

200 

198 24 


P. II. 


By the Rule 


3 A, to 7 on B, and againſt the cireum 
ference (50) on A, is | the A (15- 9) « on B. 


K P ROB. 


66 5 M k A8 U RING 

Pig. We e | 
: pP ROB. XIX. 
| be boſe and beight of the ſegment of a circle bei 

| given; ; to find the diameter. | * 


91778 28 10 R v * E. 
* As hei of the ſegment DF : 
do half the chord or baſe AF or FB: 
So the ſame half | 
-. to afoufth GF; 
then this fourth proportional GF, added to the 
height of the on FD, gives the neter GD. 


Lamp. 
Suppoſe br 2 erz AF, 3. Then 2 3: 
= 47 = FG, then adding DF, we have GD 61. 


+ $ 
* 


t PR OB. XX. a 
Having the radius of à circle; to find the fide of a 
regular poligon inſcribed in it. 
RULE, i 
Multiply the given radius, FEEL TT” 2 
by the multiplier, over againſt of ſides. | Multiplier. 0 
the number of ſides in this. — 1 
table; the product is the ſide} 3 1.7 32051 
of the poligon. _ * 4 1.414214 N 
3 33 5 1.175570 | 
5 Ex. 3 | 1 6 J 1.000000 10 
© Suppoſe.the radius of u circle 7 | 0:867707 | 
3, what is the fide of an in-| 8776336) 
ſcribed equilateral triangle? 9 .684040 T 
| 10 618034 
1.7 3205 — ' 
5 | 11 563405 A 
8 12 17638 | 
42.0 1 Years Ant 7. EH 5 
| — 6 


Ex, 


| F. 75 


3 > 7 4 | 5 * my * . 
UV 1 1 N E 8. 


; . 4. 
1 the radius of 4 circle be 3155 what is the * ae 


E an bor 268 a agen? 
76536 


7 o find the ot of tbe arch of a ets; ADB, 


315 


— — 


38 


7 
229 


82680 
65536 
608 


- 
L a 
* * 


* 


_ 


2 31 I 0894s Anſwer: 


p R O B. XXI. 


by having the chord AB. 


V NN. 


ſet one part from B to 


* 


Make * A ak =DB, and draw the chord AD; 


WY + 


* 


RULE 


Divide the 2 AB into four equal parts, and 
upon the arch; and from 
A to H upon the chord 3 and draw HE; then 
2HE i is the 7 a the arch 4 the leſſer leg- 


2. Otberwjſe. 4, 


— =lengrh « of the arch ADB. 


Make AD = DB, and draw the diameter DFG. 


ES 8AD— AB 
0 3 
| 3. Otherwiſe, 
DG — .16DF 
Th — ek AB = 
85 DG — 8 82DF 3 


ADB. 


length of the arch 


Note, if the arch 18 greater than a {ſemicircle z 


find the length of half of it by this ones and dou- 


wk it. 


E. 2 


+ 


This 
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Fig. 
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68 MEASURING | 
Fig. This Prop. may more eaſily be reſolved, by put. 
12. ting a ſtring round ADB, and then meaſuring the 
ftring. ALA <A >; TY 
Suppoſe AB be 7; DF, 2. Then by Prob. 18, 
DG = 8s. 2 


16 „ 8% 3.125 
ih © © aa 1.640 
1 788 = 
32 . 16DF p 7 by | 6.485 
& +, * _.. 6.485)54635(8.42 
* | 51880 
Fay” 0 | 2751 
1.64=,82DF 2394 


So the length of ADB Is 8.42. 161 
„ 
To find the length of the quadrant of a circle, AB, 
3 . 


13. Divide the ſemicircle AGC into three equal parts 
at G, H; which is done by ſetting CO from C to 
U, and from A to G; and draw BG, BH. Make 
DF = DE; then BF is equal to the quadrant BA 


Or thus. 
12. the chord AB = quadrant AIB. 
Examp. 


Let the radius AO be 20;, © 
Then by Prob. 14, AB is 4.24 


9)4-34(-47 4.24 
36 +47 
5084 -- 4.71 = quad. AIB. 


20. 1 1% f 8. 0 
PRO B. XXI. 
. o find the p00 of an ellipfs. © 


1. R UL E. 


Multiply half the ſum of the tranſverſe and con- 
Jugate diameters, by 3. 1416; the product is the 
periphery. 


2. Or thus. | 
To twice the tranſverſe add 14 the conjugate for 
the periphery. 
| Exanyp. 
Let the tranſverſe be 3, and the conjugate 2. 
| Otherwiſe. 
Then 13 X 2 = 22 22.2833 1416 
js ET 6-494 A 197 5 
——_—_— — — ——ä( 
x 5 295 (22 62832 8 
An. N 8.28 1 : ry 15708 
| | Anſ. 7.8540 
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Fig 
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„„ 
The Meaſuring of Areas and Surfaces. 


90 * : WE. 1 * ou pY * _ ud 


PRO B. I. 
i 
JULTIPLT the baſe AB, by the perpen- 
L dicular CD, half the product is the area. 
. 2. Or thus. 
Take half the ſum of the three ſides, and ſubtract 


each ſide from it; then multiply that half ſum and 


theſe three remainders together; the ſquare root of 
the laſt product 1s the area. 


| 3. Or thus. 115 

Find the nat. ſine of the angle A, and multiply 
that ſine, and the ſides AC, and AB, together; 
half the laſt product is the area. Or elſe uſe loga- 
rithms. | 5 

If CD be not perpendicular, but drawn to make 
any angle you will at D. Then add the logarithms 
of AB, CD, and fine SD, together; abate 10. 
Then find the number belonging ; half of it is the 


* 


Examp. 


ell, MEASURING, . 
Examp. 


The de AB 7 4 te neue CD, MT 15. 


125 5 
0 : 
— — 
* 4 * LY = - - = - „ 
- * # 4 * "a Cc 1 4 ” 7 
* — 4 
* = . 
- - 4 ©3 % 9 ” 4 
| » 13 


136 * | N ] 2 


By the: Rule. 
Set 1 on A, to half the baſe (12) on B; then 


againſt the perpendicular (13) on A, is the content 
(156) on B. 


To find the ares of Aw ABCD. * 


RULE. 


- Multiply any fide by itſelf; the product 90 che 16. 
area. I his is called ſquaring che ſide AB. 


;  Examp. mtr 
Suppoſe the fide of the ſquare 23 beds; 


By '#be Nute. 


Set 1 on A, to the ſide 23 on B, then againſt 
23 on A, is the area 529 on B. x 
| E 4 PROB, 


+8 MEASURING. OF 1 5 


Fi 
55 "= 0's; n. | 
To find ; ; AARP, a right 1 ae Laue. 


ABCD. | 
RUL E. a 


17. Multiply the longer ſide by Weder. the pro- | 
duct is 5 the area, 


| Examp. - 
Suppoſe the fides 16 and 3 35. 


* | * 
„ 2 na * 44 4 C3 Ro 4 15 5 2 N _ F4 a * 8 
” . * . 
” 
 * 1 x 7. * g '%. \, = . 4 
34 44575 ite $39 $24 $4 $i fas 
4 - 4 ® 


=; oa 


— 


560 area, 


— 


2 x »4 . A : * 


- be Rule. 


Set 1 on A to the length (350 on B; and againſt 
the 0 on A (1675 1s the area (560) on . 


School ron. 


To find the ami of tiles to cover a houſe. 
Find the ſquare yards in the floor or baſe, which 
multiply by 23, if a ſquare roof. Or by 2; ir 
| ſharper; or by 32 if true pitch. Generally a quar- 
ter of the ſquare yards, ſhews how many hundred 
are required. 


ode 3 
To find the area of a Rhomboides, or oblique Pa- 
rallelogram, ABOD. 
R UL E. 
38, Multiply the length DO or AB, by the breadth, 


or E AE; the produt is the area. | 
Examp. 


f. M. 40 R H A G EN 


8 Ee 5 q 1. 
The length AB 27 feet, the breadth AE. 18, 
"eh res BY * 27 8 7 4%; i "EL 

es | 
„ 
Gan JN 5 
486. area. 
— — 
By the Rall. 


36a on A, to the length (27) on B; then 8 
gainſt the breadth (18) on A, is the content (486) 


on B. 
PRO B. . * 
To find the area of a T dae ABCD. 


R UL E. 


Multipiy the ſum of the I des AB, DC, g. 
by the perpendicular Jiſtante between them AE; 
half the e produ is. the area ot content. 


"PF Ex. 
Suppoſe the length AB 30 fat, DC 375 and the 
eg AE 18 ; to find the areg, 


———ů— 7 


74 N E A SU R FN OF 
55 Fig. | [1By the; Rule. | 


Set 1 on A; to Halt the ſum of b the parallel ſides 


(4310 on B; and 9 — P16) on A, 


is the area (783) on S ; 
PR O B. vi. | 
To find the area of + any AFP. 


RULE. 


19. Meaſure the diagonal Ac, and the perpendiculars 
20, thereon BE, DF. Then mutiply * diagonal, by 


the ſam of theſe "26-86 xray half the 3 _—_ 


is the area. 


Set 1 on A to 28 on B, then againſt 19 half 
of 38) on A, is the content (532) on B. 


PROB. 


2 2 8 


b. M. ME AE 4 75 
w 1 © 


! il 105 1 


To find the content of any irregular Plain feure.. 


RULE. 


Divide it i © 5 triangles . and wag by 1 971 21. 
nal lines. nd meaſure all theſe triangles and tra- l 
pezia ſeparately, by the former Rules; and the ſum 
of them all is the area or .content. 


If any. fide be crooked, draw a ſtreight line, 
ſhall leave as much out, as it _ rn * 


3 2 

in 4 figure annext, — are ei * ſides, and 
it is divided into two trapeziums, GI, and 
BDEC; and two triangles BED, GEF. In the tra- 
pezium ABGH, AG = 127 51 = 4, HK = 4.2 
In the trapezium BDEG; GD = 6 BM <8. b; 
= 5.7. In the triangle BCD, BD = 107, CO = 
471. In the triangle GEF, GE = 12,36, LF 
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Area | 495. 1 756465 199 553911 "49.5 If 
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460, 11 8.35 0.92168 33 
© Oye Fer. 14 1. 18533 19 oh 
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To fud the area of a regular Poligon. 
1. RULE. 


22. Meaſure the perpendicular diſtance cP from the 
center of the figure to one fide” AG. 
Then multiply the perpendicular CP by the cir- 
cumference of the poligon AE G; half the 
| proce is the a area. 


| 3 | f | 2, Other- 


P. III. 30 | 4 4 RF AC, E. S. 77 


2. Poo N DE ; 18. 
Multiply the given : "| Moltipliers. | 2 
the 55 oy itſelf, and 25 e . _ 
by the multipher over againſt], , | Po: 
Thee wean i | ES 
Table ME product is theſ 6 | 1.720477 
ß. 73533912 
Let je fur * a berckon bel. 8'- | 4.828427 
12 inches. 9 | 6.181824 
o3& - - 2.898 10 7.694209 
12 144 1 9365640 
* — 112 11.196152 
24 10392 * 
12 10392 
_— 2598 
144 — — 
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By the Rule. 
Set 1 on A to 144 on B, and againſt 2,6 on A 
is the area 374 on B. 
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erOB. IX, 
To find the area of a circle ABCD. 
eee Oh} e. AY 


Multiply half the circumference ABCD, mg half 23. 
the — AC; and the product is the area. 


Or thus. 


Make as 14 to 11 ; fo the ſquare of the diame- 
ter AC, to the area, 


1 
: i 
=. 
1 4 
: 
* 
| 
. 
U : 
o 
1 
—_— 
1 
r 
* 
5 % 
4 
1 * 
Is 1 
: * 
: ! 
4 
( } 
{ „ 
g 7 
1 , \. 
* Ul 
AF 
: 
N wh 
1's 
* 
5 " 
1 
95 P, 
', 
. 
<= 
. 
1 
1 
A ' 
* 
' 1 
"BY 
= 
* 14 
* { 
Ft 
. 
"A 
44 
1 


* 5 
* 
" 
|S. * 
;, 
N \ 
1 
| \ 
Ly 
<6 N = 
U 
10 » 
: 4% 
- 
t 4 
» 
„ * 
8 * n 
U 1 * ' 
4 1 
| "1s 
. \ 4 24 
N L f j "Si 
4 = 
* [f x q * 
* N 
* 9 
R 
1 1 
4 ' 
£1 J 1 
: 1 4. 
3 = 
4 
- 
* 
4 1 


— 


; 
0 


7 NME AS URI 15 G OF * 


. | WR Or thus. 


Multiply the ſquare of the” diameter by | 
| the l is — © 2 a 
| 4. Or . 


ET as 88 to 7, ſo the ſquare of the circumfe 
| .5. Or thus.” 


* Multipl the ſquare of the circumference by 
07958 ; the product is the area. 
You may uſe any one of theſe . according 


as min Thr0e. 
12 ll Ex. 2 0 9; 
Let the diameter be 26, to find the area. 
26 7854 N 
26 | 676 1 5 
156 47124 , 
52 0 $499 © 
. 471 0 
| 676 — 
| — 330.93 area. 
* 
| 1. By the Rule. 
| 


Set 14 on A, to 11 on B; then againſt the 
ſquare of the diameter on A (676), is the area on 


| 1 ) 
1 Ya Or thus by the Rule. 


Set 1 on 8 to. 785 on Cz. then againſt the 
or ſet 1.13 on D, to 1 on C; * (26) 
or ſet 11 on P. to 95 on C;Y on D, 
or ſet 8 on D, to 50 on .* is the area (531) 
or ſet 12 on D, to113 on C; on C. 
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E the area. | 


hy 


10005 52 By the Rule. 


© Ser 88 on A, to 5 on B, cid hipninſt che ig are 
of the Guroumference (25) on A, is the area (1 1.99 


on B.. 
. Or thus by the Rule. 


Set 10 on D, to 7.96 on C; then againſt the 
or ſet a1.3 on D, to 10 on C; ( circumference 
or ſet 5 on D, to 2 on C; ( (3) on D, is the 
or ſet 1t on D, to 9.5 on C;) area (1.99) o C. 


Cor. To — the areg of @ ring or annulus. 
1. N L. E. 5 ä 


1 * the areas E the outer and inner circles, and 
their difference is the area of the e. 


75 
8 . Or thus. 


Multiply the ſum Ng the diameters by their dif- 
TO, and the product by. 7854. 


Scuol. 


The reaſon of theſe different proceſſes is folnd- 

ed on this, that the diameter, is to the circumfe- 
. rence, as 1 to 3.1416, or nearly as 7 to 223; and 
the ſquare of the diameter to the area, as 1 to 
l 3.1416 
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%® MESSUNSING OF 
BS 27620 or .7854 ; that is nearly as 14 to 11. Like. 
| nee ſybaſe r Meciecunitehe6/s The we, 


is as 1 to oss, or as 22 X 22 to 12 5 Or as 


22X4to 7, wag oÞ And u _ ; 
numbers on C are as t rr No the numbers 
. Therefore it will be, 1“: . 786 :: i.13 : 
1111298 :: 8“: 305 which are all in che fame pra 
portion... For. the fame. reaſon, 43-0796 :;11,4 
:10::5*:2::18*: 9.6, are in * ſame propor- 
tion, nearly. E 


cle, whoſe diameter is 1, the fide is . 88622) = 
V. 7954. And the fide of —— ſquare is 


707 107 = 


Hamer gte 5, £7" and the area 


3. 14160 1 
W 6227. "And fide 
ſquare, . is 282095 = —_— e of the 


= 707107. 
inſeribed Kquare is 225079 = ＋ 28 


the circle's area. 
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Ay re O * 
To find the area of the ſellor F @ circle, ADC. 


RULE. 


Multiply the arch AD by the radius AC, and 
bar the 9 is che area. 5 
&. 


- aw” 


| Likewiſe in che ſquare which. is equal to the cir- 


= e 
Allo in the circle whole circumference "7 i, the 


854 
079577 = 3 3 nd the fide of the quit 


Whence as 7 to 11, * the 3 . to 


— do 
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al 


p. iI. 8 R HAGER A 


. "4 8141 5 Figs 
ad 11 &f 4x i Wet ds 2 path wm IE 


; SOA nee. and the arch AD 7: = 
2 0 2 EY 64 N 25-25 20 ore ct 2h Ny 
e 35 n 2 
8 R on. 1. 2 
neu on the men fa. ADB.” 
mg i, 
' Multiply the baſe AB by the height DE; and 


the — is the area, when the height is * 


or the produst, if near a ſemicircle; 


T. \ 


2. Otherwiſe. bd Lotto: 
Let DE be the height, and AR or EB halt the 


TI 


24 


», 


baſe ; then multi ly the ſquare of DE, by .392, 


to which add the ſquare of AE. Extract the 
root E1 the wad which W by 3 + DE; for the 


| 3. Otherwiſe. | 


to the ſquare of AB, add the ſquare of DE, ex- 


tract the ſquare root of the ſum; to twice that 


Let P be che yertex, and draw the chord AD 


ſquare root add AD, _ —y by 4 127 DE for 


the area. 


= DE, is equal to the area. 
5 | 


* 
4 . 
+4 x : d = #47 " , A 1. 
8 47 4 + % \ wg * 46 7 13 


©. 
BY © F Other- 
* 
0 * 


%®  MEASUREING OF , 


: 
owe 


IS 5. Otherwiſe. 
T. N 8 DE 
Find 4 the cliierer, chen GEES 4AB x 


DE = the area of the ſegment 

Note, a zone 1e by to the center may be 

found by this Rule, by l the ſegment 
from the ſemicircle. | 


* WP 598 Ob. Hann, 
— 2 8 DE x area of the ſegment ADB, 


Note, 3 1; and 5th. Rules, will alſo find the 
area of an chi ſegment. | 


7. Or thus. : 
Let DI =1E, then P41 y f = an 
of the ſegment. Ea 
8. Or thus. - 


Let arch AD + AE =p, arch AD—AE =q, 


Then 2 b S area of the ſegment, 


F £5 1 RRawp.". 
Let the baſe AB be 32, chord AD 20, beight DE 
12. Then by. the 6th way, 


TIE TT OT. 
" 4. "T1 3 ens 2 
20 96 3)2408 


eee 5 | 
98 Re a —— 5 
aL 6 the area. 
When the ſegment Is greater than a ſemicircle, 


find the leſſer legment, which ſubtract from the 
whole circle. ;  PROB, 


4 


TL 


p. II. 0 8 artet, - 


ls Jag the avea of an et, ACBD.- 
i eee 


Multip ly the tranfverſe AB by the co conj 


0 6 
CD; 5 * product by . 7834, for the area. 


JH Ie en, "Jes the laſt Problem. 


n 
8 the tranſverſe be 31 2, ** | the conj jugate 24. 


47124 Be 


603.1 14. ares. 


— - By the Ralr. 


Find: a mean 27. n 32 . 24. Then 


ſet 1,0n D to .785 on C; and un 7 on D, 
is the content 603. on C. 


* 


P R 0 B. XIII. 
To find the area of a Parabola ABC. 


RULE. 


A parabola i is made by cutting a'cone by a plane 25; 
parallel to its fide. 


Multiply the baſe AC by the height BD; and + 
that Tanne! is the area. 


F 2 Examp. 


$4 MEASURING Or. 
Fig. 2 AMA wr. « 
25. Examp. 

ac Suppoſe the N = EA Sag AC= 68, 
E, 68 00 . 


_ 


HIV} 2.88" Nenn 39 52 2 


" Nos - 
— ůů 


6800 30136004833. 7% area. 
y the Rule. . | 
Setz I l to + the height (33.3) on B, and 
_ twice che baſe (1 I 36) en is che conteri 
(4533) on B pod 


ROB. XIV. 
7 find the ſegment AEFC of a a Pai. 


R UL. E. N 
EF is parallel to AC, then r EE. 7 200 


C — 

12 8 144 8001216078. 2 15:2- 

12 8 . 80 
„ en — - | 
2444 16 1; Aas an: br 4 76.0 
Maite e, ran co gen jos e 0 9 
— An 1728 — 
1728 812 512 160 3182.0 
— — — — — * 160 4 30. 66 area, 


1216 — 6 — — 


= the area. 0 
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8 > Ni 
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= 2A. Xx ——ÞROB. 
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1 © O aue ATV ; 


TUH £4 


20 = IA Jv PRO B. ars sn eee 25. 
* Aa * 
7 o meaſure irregular , hh as irre- 
gular , 2 | iT 
Take * n in eee equidiſtant "IR 
th ſum of which divide by the po o% of places, 
mean 1 wultiply 1155 mean On 
5 the lengrh, for the area. | N 


11x tis | 


poſe. a plank 16. feet long, and the breadth. in 
Wet 7 95 t FR | 


jon 


2 


9 

11 i: ae 
bet tend ksta foot. 
— breadth, a 


ov. By tbe mate © 
Having cad tha mean boats in. . akin 
ſet 12 on Wh to the length 16 on B; and againſt 
> ON on-A, 1s * content: on B 114 


feet. La 0 
+916 00,08: P R 0 B. XVE. 


x 
<PEC HMC — — 


To — am irregular figure, bounded by a curve. 


RULE. 
Draw AC for the baſe, then meaſure the three 26. 


eguidiſtant pe 9 Aa, Bb, Ce; then 
eee x AC S area Au. 


F 3 2. Other- 


86 ME A N WM: 0F 


Fe Otherwiſe, 
27. Meaſure the FU Equidkſtane” perpendicylars Ag, 
Bb, Ce, Dad; then 1 * 
As + Da — — + z3Cc p AD, = en To 0. 
nn 1 more cual. 1» 2 
286. Meatute dhe fire equigiſtane perpendictis As 
Bby Cc, Da, Ee; then 
7A +7E + 2285 + 3204.4 220 „ AE 


= area 


. 0 
a Aae E but this lt troubleſöme to com lete. 
29. And the fame holds, if the figure curve on 
both ſides; drawing the baſe AC thro? _ 
4. Otherwiſe. 
30. Divide the baſe Al uſo any even number of e- 
qual parts, and | 
52 X equal ſum the extreme ordinates A, I. 
= ſum of all the oller odd ones, the 3d, 51d, 
7th, &c. 
E = ſum of all the even es 2d, 4th 6th, &c. 
S length of two of -theſe equal. parts. Fhen 
X + 20 + 4E 
—_ L SDarea of the curve. Where 
for every two ordinates, from the firſt; the curve 
one to be concave the ſame +44 6A * £0 
26, Thire is @ curve line who baſe is 67 feet, and 
three ordinates or ot erefled, 8 Bb, * 
are 35, 40 and 28. 


* the firſt Rat. | 3s, 223 


1 7 
We» 5 7 1 | 1 
4 yp— 13561 
— 2323 1336 
„ —— — area. 
ieee 


5 \ | PROB, 


p. Il. b 1 4 At E 8. 97 


And 3 = R 0 k. XVII. _ 


To find the ſurface of a vaulted rae, ng like the 
arch f a. Prjage. Ag 


* — W *% 
— LIE a + 4 F 4 on 


-» 
| 4 
R U. 1 - . 2 * 
- — 


a Meafure pd length of the curve of the arch = | 
a ftring or otherwiſe; then multiply this length x/ 
the hae þ by the length ve . vault; the * rogue 


is the ſurface. | 
r bs A r 


Suppoſe the and be 30 1 ond the. length of the 
vault 7 · | 


Surf. '225 5 


Cor. I the ibis fepietrete,; or any hoy ment 17 
« circle; its length may be found by Prob. II. 2 


— 


'PROB. il 


J find the ſurface of a pyramid, arallelepipeda 
or of any ſolid 2 ohms. © ; * > 


BR U LE. 0 Do 5 


Meaſure every particular plane fe aratel ; and 
the ſum of all 1 1s the ſurface, 1 F 


Cor. If it be as 


cumference of the baſe We . the height 
of the fold, = _ | of 715 I 


1 
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TY y 1 


1-07 <4 F 4 ray | PRO B. 
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To meaſure the mo of a right * or a fruſtum 


of . „ LE. 


31. Multiply the circumference: of the baſe by half 
the flant fide, for the ſurface of the whole. 

Or multiply half the ſum of the circumferences 
of the top and bottom, by the Nant "Hors for the 
fruſtum. "E 

Or thus, 

If AB be the ide, and BC the Diameter, Then 

18 7:11: : AB x BC: ſurface of the cone, 


_ Example. 1 
Let the fide AB be 293 ae BC . 


| 20 x 
7 8 7 7 
a, 8 4 1 
, K 1 I 9 YE 
_ m 9 5 £ | . ; 
* 108 C2 . 4. » 4 91 914114 . . 1 14 17 
a . . » | * 
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* . ” * — : 
: 2 = $ 4 1 : Ca : . ; * f ＋ 5 4 
” — „1 3 2 4 .& 5 bd 4 1 N 
/ -. ” © ” x. 
, N * \ ieee K, 


281.4 
Surface, 


P R O B. XX. 
To find the ſurface of @ right Olinder, 


| i, e 
32. Multiply the circumfegence of the baſe AB by 
the height AC, far the conyex ſurface. 
2. Or thus. 
As 7:2 : AB X A. aeg 
av MS 5 he at © Examp. 


P. HI. 4 0 —— 2 89 


Let the fide CK Wa, Ae n 8. N. 


uU 0 ads 0 de Nat A Nut Adee 9 
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VC; 2 <2 * of " - P . 
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Rn XXL... 192 
75 find the furface of a gur, | 


RULE. 


WA: the . of the ſphere ABCD, 
by the diameter AC, for the ſurface.” 


> 


Find the area of a great circle of the ff here 
which multiply by 4 for the ſurface. — ** 


Or ehus: 29 — 

7: 22 AC“ : ſurface. ; 
Examp. 

2e. AC = TP . 
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MEASURING Or 
- RB O BRAY. 


i 20 find the ſurface of. the leren: of 4 ſphere. 


1. R U LE. 


Multiply the circumference of the hole ſphere 
by the height of the e for its ſurface. 


2. Or thus... 


To the ſquare of cha diameter of the baſe add 
4 times the ſquare of the height CD; the ſum mul- 
tiplied by .78 54, gives th 


z Or 3.1416AC* 


= ſurface. 
* Or thas. © 5 * 70 
As 7 to 22, 0 AC* to the ſurface ACB, 
Cor. Hence if the ſurface. of zone be required, 
work by the firſt rule, VIZ. <7 tbe circumference 
of the whole" ſphere, » the Beight of the zone. 
| Examp. 2 | 
=” AC be 25 feet, whats is 5 the er ACB? 
* "25 © MW" Wo: 
25 28 
2 126% 
50 1250 


* « * 4 
— — — — Me 


625 nrajger wy feet. 


PROB. 


F. . SURPA Cs. E 


EIS! 


Add the thickneſs AB to the inner "VIII BD, 
which fum multiply by the thicknefs AB, and le 
product by 3.141% gives; he nn 
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"the biker = AB 5 AD x 9.87. 


From 10AB x iS: ; Tubtr 


the ſurface. 
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P. R OB. XXIV. 1551 


1. RU LE. £4 


the two axes AB CD JR 24 * 
by 3.1416 for the ſurface of an oblong 


2. Or 


—— p 
q \ 


— IS 


2228 ͤ—— 


— 
—— 


Kg 


: 
l \ [ 
17 
" N 
1 1 
» 
: 
* 
U 
: 
. 
N ; 
. 
. 
* 
: 
' 
" 
* 
x 
: 
. 
, 1 
1 
0 * 
* , S 
i 
G nw 
1 . * 
:, L 
* 
: 
4 
1 * 
"yo 
: 
ö . 
4 
55 = 
' 
: 3 
{ . 
\ /. 
* 4 
1 
4 
„ * 
4 » 
! 
. 
v 
* 
o * 
1 N 
U 
+14 
** 
+3 1 
* © 
, + 
: [i 
1 * 
1.4 l 
| : Pa 
9 1 
1 4 ' 
* -( 
f * ＋ 
* 
4 7 
' | 0 
4 
: a 
Tz % 
Is. 
S : 1 I 
[ 
* 


"3 


£ ue 2 19 A 1 f U 2 3h 
25 10 c o:MzE»AvS U N ft 5 
*. Nd 21815 qa 118q „ oY _ an ra 00 
To twice the tranſverſe (br axis of e 


{he cigars and the product . urs gin 


3. omi . | 


Meaſure the circumferences about AB rd CD, 
which call P and Q; Then as 22: ::P XQ: 
ſurface of the ſpheroid; which is a ſmall matter 


too big, aa! wanne AB, CD, are very un- 


equal. - _ 9. ot © © — on 
096 34 — ramp. 
"tore pa AD be 10, CD 7. 
100.3308 3.1416 
7 25 70 
— — 
70 219.9120 or 220 the ſurface. 
ROE XXV. 
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8 e avon: le ans AB. 


T4 773 a7 * „ * 
1 12 


nie! R v 1. Py 


37. Take with a ſtring the length of the b ea 

; or AD; and divide the ſtring into 3 equal parts at 
7 Fs r the ſtring again 8 the curve, and mark 
e Points 5 J.! fall: take the diameters There, 


en e p G e Mu 


"ne 13 ſurface. 303 Ort { (YE FF Hage 
if the curve does. not acme 6 the axis 
25 ſt take its diameter chere, e hi 
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If the body be very long divfde it to two or Fig 


reren e, dy . 
- this Rule. oe 40 - 6 
(i! nov Fo etxs ram.. 05 n N | 


' Suppoſe the thite diameters C, e and f; "that lr 
cb. 1% Be 12, 10, ; and l 
the curve AfeC, 15. d 
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Any oroportion on the lines A and B on the 
ſliding rule, may be wrought on Gunter's Hine, with 
2 pair of compaſſes; by extending from the firſt 
term to the ſecond; and ſetting that extent the 
ſame way, from the third to the fourth. 
r, extending from the firſt, to the third; and 
ſetting that extent from the ſecond to the fourth. 
Alo, any of theſe proportions, which are wrought 
on, the lines D and C, may be wrought on Gunter's 
line with compaſſes, thus. Extend from, the firſt 
term to the third; and ſet twice that extent (the 
lame way) from che ſecond dach, and . wil dreh 


ty we * ly 
the diameter of. a circle Be. a 6 (hs. LY 
pit 1 Ys extend from 11 to 26, and that ex- 

rent 


by 
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MEASDRILN G, KK. 
tent (turned twice over) will reach from 95 wo the 


area 531. 


And the ſame rule holds good for ſolids, by the 
roportions laid down in che following parts of this 


Alſo if the diameter or lde of a'fotid is known, 
and its content; the content of any other ſimilar 
ſolid may be found; whoſe diameter or ſide is gi- 
ven. Thus 

Extend from the known ſide to the given ſide, 
and thrice that extent will reach from the known 
content to the content required. 
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P A R T. IV. 
We Medfaring of Solis, be | | 
EL. — u 5 | 
ROB E I 
To find the fldty of a Cubs ABCD. wo 
RU L E. ; 


FULTIPLY the fide AB by irſclf, and that 38. 
product by the ſame fide again; and the laſt 
We d is the i content, in the ſame ſort of mea- 
ſure. 


This is called eubing the fide AB. 


- Examp. - 


Suppoſe the fide 4 AB, be two feet two inches. 
2 f. 2 in. = 2.166 feet. 


2.166 4.691 

2.166 
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Set x upon Bs to ve ho on 
bs (3. 166) on Ho 166).00 C4 ws 
(40.16) feet, being the fame Tort of meaſure, 


2. Or thus, by the Rule. 
Set 12 upon D, to the height in feet (2.16) on 
C; and, againſt the ſide in inches (26) ofi D, is the 
content in n feer (10.16) on C. | 


PROB. un. 


| o ud the 8 of „ ſou prifih, ele, 
pipedon with a ſquare baſe, ABC. 


R U L'E. 


40. vere the fide An for the area of the baſe; 
whic multiply by the n gives the . 
Etamp. | 
3 the baſe 2 feet 6 "II and the height 
19 feet. | 
 2f, 6 in. =2.5 6.26 . 
8 
125 
50 
: baſe 634 a 
I. * the tak | 


Set 1 upon D, to the height (19) upon C, and 
againſt the ſide 'of the baſe (24) upon D, is the 
content (a 18.7) upon C, in mas ſame meaſures. 


2. Or 


7. . f A 
2 V by ap AEM 5 


K-20 2 Upe he. height in 
C ah Jean 4. 2227 in en 
2 . CE (118.7) upon C. 
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Find che area PF the baſe AB, by ſome of the 4t. 
Problems in Part HI. then multiply Uni bale by 42 
the height AC, gives the ſolid content. ee 


Eon. ; 
Let rhe 1% AB; en and beight AC 5 


feet.. et e een ne aum 12 
46% 
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Set 1 u pon A, to the baſe (4. 65) upon B; then 
againſt the length (25) on A, is the content on B 
(1 16), in the ſame ſort of meaſure. 
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22 9 N Or thus, by. the Rule. 0g 2 Be - 


Set 14 opds: A, to the' baſe in inches (6697) - 
on B, then againſt the length (25) in feer on A, 13 
the content in *. on B (116). 
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39. Find the area of the baſe AB or DC, by Prob. g. 
Part III. then, multiply that baſe IE the height AD, 

La IO DRE Be hs 

Let the diameter of a 2 be I 4 inches, and the 


beight 5 feet. 
14 in. 1.166 + | 785 1 1.06 


-2093199 © 238691 - +596 * - 5 
8162 4710 6.335 content. 
6996 2238 — 
1166 g. — 
1166 — 
— — — 9 baſe. 
1.360722 * 
o i 
el 4 OG L0H e. "By the Rule; 


Set 1.13 upon D, to the height (5) upon C, and 
againſt the diameter-(1:166).on D, is the content 
65 33) on 1 C, in the me meaſure. 


Or thus, by the Rule. 


Fake Sy delpnetence for the girt. Then ſet 
886 on D, to the height (5) on E; chen againſt 
the girt (9 17) on D, is the content (5. 33) on C; 
in the ſame meaſure... - 
For here the diameter being 14 inches the cir- 
cumference! is 44," and dew gire- 1 1 or 9 feet. 


3. Or 


|. ad nr af Is bat ts. no 69 


175 | 
3. Or thus, y tbeiRate; Pig. 


| 39s 
4 upon D, to the height. on C; and 
— Ke e 80 d dh d cn ib won 


(68s on C; in the PIO ure. 


GOT 2 eo 2 ff Ex. . ch 10 £21 ol; bot 
7 ; 155 5 870 Ati 149 11 my 4 
ameter 30 inches, or N 94.25 inches z to 
find. the . in feet.” | 1 
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2. 5 . 7 = 5 "40 *. : E A 
ny _ | 5 — 
125 47124 125 320 content, 
50 157 — 
—— — 392 8 
6.28 0 
—— 1 49987 ; 


a By the Rule. 


Set 13. 4 on D, to the height in feet 220 on C; 
and againſt the diameter in inches (30) on D, 19 


The content in feet (196.3) on C. 


. Or thus, by the Ride. 
Take + the circumference in inches for the girt. 
Then ſet © 10.63 on D, to the height in feet (40) on 


C; and againſt the girt in inches ne on * is 
'the anten in yep (196, 3) on 2.4 


7g ere e l 5 N Ralls * 


Set 42.54 on D, to the height in (ak 2 on C; 
and/againt the circumference i in inches 0 94.25) on 
D, is the content in feet (196.3) on C 
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Obſerve here, that 8862 25 is the ſquare root of 
the area of a\cirele whoſe diameter is 1 gg. 


And .282095 is the ſide of a ſquare, equal to a 
circle, whoſe circumference is 1. 


8 = 3:3480, and is the 
282098 8802 
circumference of a circle, whoſe area is 1. 

And 10.63472 is the fide of a ſquare, equal to a 


circle, whoſe diameter is 12 inches = =+//:7854X144 


C 


an 


And 1 42,538896 = _ 4X10, 634724 = =12X3+5450. 
And 1 3+54055 = 4250009", and is the diame- 
3.441 
ter of a circle, whoſe . is. 144, and therefore is 
3 
L 8862 


And 1. 128381 1 1s. be di meter of a d whoſe 
: ; 
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7 0 fud the content of a cone or pyramid AUP, 


43+ 


6; | 
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R U L Es: 
Nellie the baſe, then multi; ply the baſe by. one 


44. third of the height DC; or elle multiply the baſe 


by the beigen aye rake 7 Ar N wp for the 
content. | 


* 
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| | $M ULA©OH Ei 
10 0% % apt 23 2 Examp. = want) 4 
\ There. is a cone on pyramid auboſe bright PC ir 6 44. 
and baſe 51, to find the content. 
RR Or 51 
12 5529 2 60 if 
8 * 
loo content FE | 
> 07 F 167) + 1020 content. 
Lal XS OT) = 
By the Rule. 


Set t on A, to © the height (20) on B; wh A. 
cainſt the baſe (51) on A, 's the content (1020) 
on B. 


. NOA P R 0 B. VI. 
1 find the content of the frutum of a cone or 9 
r . 

1 R U-L E 


Find the areas of the two baſes, at top and bot- 45, 
tom AB, CD, and the height PQ; call the baſes 46. 


B and 5. Then — hee. BB * PQ content. 


That is, multiply the two baſes together, and ex- 
tract the ſquare root; to the ſum of the baſes add 
this ſquare root, and multiply the third part there- 
of by the * | 


" Or thus. 


For a ſquare Won, to the rectangle of the 
ſides of the two baſes, add j. the ſquare of the dif- 
ference z the ſum multiplied by the height, gives 
the ſolidity of the fruſtum. 

In a cone uſe the diameters inſtead of the ſides; 
and the laſt product muſt be n by . 784. 
for the = a 


G3 3. Other- 


162 REIT ee OF 74 
Fg] monod st Ter nel qor eb of 
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45. 5 q mul "3, DAS 1 T9) dz 


46, In a ſquare. pyramid, ler D, , be the fides-of 
the baſes, or diameters in ri cone, "Then 5 
XS the height, = content of che ſquate fruſtum ; 


which fruſtum muſt be multiplied by 7956 for the 
barge of the conic — IT | 01 [5 


Examp, 101 

* Suppoſe the grate diameter 36, the ler 2 ny an 
the beight 24. 

36 36 972. 22 the ſquare fruſtum, 
E Wu. We 
72 9 24 
972 39081027 3998 
6 


2 3976 conic Jrbifürs. 


Pp OB. vnn. 
To find the content 7 a Priſmeid or Poramide 
GE 


This is a folid whole fides are freight andthe 
two baſes parallel, but not ſimilar figures; when 
they are poligons, *tis called a Prifmoid, or Pyra- 
midoid; but if they are ellipſes, *tis called a G 
droid. For this N when the baſes are rectangles, 


or . a vr 


To the bottom teat (BE), add half the top 
length (AD) ; and multiply the ſum by the bottom 


breadth (BC), for the firſt product. 


8049 A 7} To 


b IV. 10 8 men m des 


To the top length AD. add half the bottom Figl 
length (BE), and multi pl ly the tum by the top 47 


breadrh _ for. the' duet eo 

* & — — Py. the ſum of theſe products by, x the 
) for the content. 

on the body is a eylindroid, with-, elliptic 

baſes-3 you muſt uſe the diameters inſtead- of the 

ſides parallel to them; and e the ſolidity as 

before; and then multiply the laſt product by 


«78 28 and. it gives the content of the inſeribegcy⸗ 


When the baſes are poligons, you ma uſe .thb 
frft'rule in the taſt Problem. I 2 7 

 Examp. 
There is a ſquare 7 7 22 whoſe FIR are 
BE = ES 5 =36, 4 8 123 60 
beight AL = =28, 


- _ 


40 36 | 
18 20 . 
Rr — p 
58 56: | 
32 12 
116 112 
. ; | 
1856 672 T content. 5 
af | —— — 41 
But for the inſcribed cylindroid, | 65208 
Werd by. Ca 22335946 Fa 
* Weg D316" 8 7854 zen 
Ab fo wy Y ITE £345 7 if Nur II 0 I! 10 * 
Aus 1651626 10 
4 2 5 
monod 573 yd mit e . 943 (CIA) dias 
Oben, a 539785 h gien 
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To fond the cotent of ah rel, or bach. f Ly 


This is a ſolid made by cutting the fruſtum of a 
cone, by a plane paſſing through it diagonally, or 
touching the two oppoſite baſes, * contrary ſides. 


k. 
Meaſure the diameter of the baſe AB» and the 
conjugate diameter IO, of the ellipſis Al O; alſo 


the height CD. Then divide the difference of the 


cubes of AB, IO, by the difference of their ſquares ; 


and multiply the CA by .78 54AB * 2 + CD, 
for the content of either ungula. 


Note, if 4 be S the diameter that i is wanting; 


9 you may take 1 2 inſtead of IO. 


5 —5 cede 


Or thus. 
Loet diameter 2 — b, conjug: diameter IQ=c, 


b XK 2 TE x AB, 1s the con- 


b +c 
tent. 


. 


p. IV. 0 80 L T D . \ 
u Brdbpt | "yp 
ee len 10 9. CD 2.3 40 find the content. 49. 


9 16 481 * © 
; * * | «£45 .} 
* , £7 TY K . . 1 A \ 
- Jo mid; 24 onings + 16 
>. g 7 A g 


236 ne 3712997 
* 431 
— 1 * 25 
Fn 256 — - 25)7696(307.8 8 . I 
-1t[s;- CRY ONT + oe hat n 
307.8 0 31120 een 196 urn + 
a> 12 1231.2 175 5 j5: 
— 7834 —— 501 16! 
—— 6156 —— _ | wy 4 
3078 861834 — 
— 9849 
3)3693.5 615 
1231.2 49 


7 (> wo a; 966.97 the content; 


P R O B. IX. * 


To meaſure irregular parallelopipedons, ſuch as 
pieces of timber, &c. | 


1. RULE. 
Girt it about in the middle with a ſtring, and 
meaſure it, and take a quarter of the girt in inches 
for the fide of the ſquare ; therefore ſquare it, and 
then multiply it by the length of the body; the 
product is the content. | 


2. Otherwiſe. 


If the body is very irregular, divide it into two 


or more parts, and meaſure each part ſeparately, 
by this rule, Wy Or 


106 
Fig. 


length in feet, 


MEASURING of 7 
Or elſe, gird it in ſeveral equidiſtant places, and 


add all the girths together, and divide the ſum by 


the number 'of places, for the irt; then proceed 
as before. | 


Note, if chai 


be A in inches! and the 


laſt 9 err * 1 
gives the content in feet. * 


; | : Dump. | 

A. piece of edi is 18 feet long, bod tbe 1 * 
about the middle, 4 66 * 3 10 #nd the content in 
feet... 


A t of che girt is 165 kor the ſide of the 


4 bl % 


” 


1 | | 272.25 - 
1. WL LED 
_—_— +4 : | 
825 | 217800 . 
990 27226 
ss 144)4900.50(34.02 feet. 
3 80 
576 
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3. Otherwiſe by @ Table. 4 


From this table, take the area correſponding to 
the ſide of the ſquare in inches; and multiply it 
by the length in feet for the content. If the fide 
of the ſquare -exceed the table, take half of it; 
and at laſt, take four times the content found. 


A Table 
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: I. 1. "TY = Q 
5 * 544 


10 2 | | ? 
; C5 by 

: TY | 4 9 = 4 : 7 14 9 1 a Py o 
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| 26009, the, Pry as before. 


tQ het Of 275 ron Sliding Rel. 1310. 
Meaſure a dun, in the mac, and 
take a quarter of it in inches, and call it the girt 
Then ſet 12 on D, to the length in feet (18) on” 
C;' then againſt the girt in inch 5 (197 . on D, is 
che cement on C (34) feet. „ 2 | 


2. Or thus, by the Rate. 2 

Take a quarter of the circumference, or the girt 
in feet, which here is 1.275 z then, | 

Set 1 upon D, to the fen (18) upon C; and 
againſt, the git (1.37) in feet on D, is the content 
(34) upon 


Note, theſe are the ſame rules, AS given % 
Prob. oh, | 


*ScuoL.. 


Fhis 3 ;s the common method of meaſuring Wood, 
as practiſed; 1 in all raff yards, taking a quarter of 
the circumference in the middle, for the ſide of the 
ſquare. But it is objected, that it makes the con- 
tent too little in proportion as 14 to 11 and that 
it ought. to be meaſured as a cylinder. But to this 
it is anſwered, that before the wood can be ſquared. 
and made fit for uſe, a great part of it goes to waſte 


in chips; and therefore the quantity of round timber 


ought 


26 1.1.9.8... 


1 


vare will amount to, which ſhould be re- 
duced in "that proportion, t hat is as 11 to 7, Which 
is more chan 14 0 7 Another objeQion is, that 
in tapering timber, taking the fide of the. ſquare 
in the middle of the piece, makes the content alſo 
too little, But to this it is anſwered, that in moſt 
caſes, the great end is to be cut away, till it be of 
the lame dimenſions as the leſſer end; or elſe 
it cannot be ſawn into proper ſuf; and upon that 
account taking the ſquare in the middle makes too 
much of it. 

On the other hand, when ſquare timber is mea- 
ſured, if one ſide of the ſquare is greater than the 
other, a quarter of the girt will make too much of 
it; ſo that this Rule will in ſome Caſes gixe too 
wich, and in, others too little, by an inconſidera- 


or elſe as the fruſtum of a cone, if it be Js 
e to the Rules i in Prob. as ang. 6th, . 


diſtances, as near as you can; add all theſe depths 
together, and divide by the number of them ; the 


the mean depth, and the product is the content. 


; «ts ** wk 1 
dd: baue 01 10 TIT 3 3461] TT 
- 
1 on T 1 


# 3 * 
” : — 


ble quantity; and therefore may paſs well enough 

in common uſe, But if a round piece of wood is to 
be meaſured, every inch of which may be made uſe of, 
then I think it ought to be meaſured as a cylinder, | 


= | ring 2 | 
Tz = Ig a heap of ſand, or earth; a b of | 
water, Ec. 

LES: 4 A UL E 


quotient is che mean depth. Then find che area 
of the baſe on which it ſtands, which multiply by 8 


Ile Rappen, char che heap 18 I5 ſolid, that the 
depth cannot be taken, draw a ſtring over the 
top of it, Parallel wo the 2 1 and megſute the 

JEW Of 25 bac 10 $$ . K 


— 


Take the depth of it, in ſeveral places, at A 55 


109 
2195 o be.reckoned; n more than what the in- Fig 
ſcribed: 1q 


11 


ME*ASURTYNG OF. 


> heig ht of it above the. (baſe , for the "A 
Pig de = of the hedp, © the rn equi- 
diſtant places u the 3 1 meaſure, f from 
the ſtring plumb down to 100 . theſe 
bein ſubtracted from the greateſt d th „give the 

in theſe ſeveral places. Then put the ſtring 
into a new poſition (or elſe draw another ſtring p 
roſs it), and take equal dance, and malle as 
570 and repeat the ſame, as oft as need be; 
fie ern nun ber bf debut We che 
whole heap; all which muſt be fer 5 and ſub- 
tracted from the greateſt depth as before. And 
then you may apply the rule at firſt given 

' Note, you may ſometimes reduce the Ts tits 
1 e ſort of a — N which will facilitate 
the TT _ 


: 4 ” 
9 * 11 1 7 1 4.4 " 
7 1 1 4 4 : 4 1 _ ; P S 
- . 4 , 4 * 4 = k 1 ; 
4 * 3 YA | : M4 <5 IT» 


10.9990 fre; 


% | | a 4 
I Ai ian 
» 1 1 41 


There is a ; heap of ones. wy "- 
baſe is 15 yards; the [greateſt depth |. 
3, and the depth from Jines drawn 
over it, taken in 9 Pep are as in 
the table. | 


9)13(1-44 . 2 
9 1 15 2 

40 720 

36 4 Lb4$ 4: 

Reer ne Bom | — 
4 8 4 content, 21.60 | yards. 
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51 9 Frm 66 bene Bron. 
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s Unt 3 oo 1:4! . ; pom ary „ Gat Oi; 
728 3. R UL en or Pyramid. . 
Multiply the cube off Hexedron, fr 
given ide, © by the or Cube. 1 OOo 


number. ſanding. en OAH ZONE TART 


the name of the 
this Table; the. pe Dodecaedron. . 60 31188 


is egen 00 > — | 2 18 DET 


, 
"4 7 / 10 A” ; 
2 1631 : 1 II y* 24.4544 Q i 


„. K. ths 


Multipl . the ſurface of the body by + of 45 
diſtance 0 * oppoſite faces, when they are pa- 


gainft 57 15 1g dis 


; 
: 


wich 45.5 | Dae 

7 l The Ale QRacdren i is 27. 

25.9 ER dots $4714. 

ane 27 . % 
32998 

S 9428 

— | 2 — — — 

5 1728 content. 


_— * 2 . „ 


112 


| 1 OIB. 


35. 


MEASURING OF | 


Fig. | ; 
* PK O B. xIUI. 
de the content of any apr founded by 


RULE. 
. it divided into priſms and pyramids, 
then meaſure all theſe n and the ſum of 


all is the N 


8 | | — wh ' 

The ſolid AHFD is divided into five parts, by 
planes drawn parallel to the files. There is 1. The 
eig. KTI GLNFIO. 2. The triangular 

. Thertiangularp riſm EFNOIC, 
The ſquare Nad IBDCO. 5. The priſm 
GPF. And each of thele may be computed by 
the foregoing Problems, and the ſum will be the 
whole content. Part of this ſolid may be meaſured 
by Prob. VII. But when they are compounded 

they cannot, but muſt be cut in moe, * this. 


PRO B. XIII. 
To find the content of. Sb ring. 


R U. L E. 
To the thickneſs of the ring, AB, add the in- 


ner diameter BD; multiply the ſum by the area 


of the ſection AB, 2 the 3 by 3.1416 gives 
the ſolidity. 


" Examp. | k Fig: 
Let AB the Je thickneſs b 13, BD the i inner diameter 35. 
157, #0 find the ſolid content BAED. 


1 N 7854 
. 169 
- 446 id 70686 
— 47124 
13 172854 
RN yy 132.7326 
389 W IP. + 
< 3 92912820 
169 2337900 
2256484 45 6 
;; 3-141 
: 6769 
7 
9025 
2256 
1353 2 
Content, 70888. 74 
P R 0 B. XIV. 
7 o find the ſolidity of a ſphere or globe ABCD; 
1. R LE. 


Multi ply its ſurface by the radius 10. he a 
product is the ſolidity. N . * 


2. Otherwiſe. 


Say as 21 to 11, ſo the cube of the diameter, 
to the content: which is nearly as 2 to 1. 


H 3. Other- 


— TY . 


— — — 


— 


14 MEASURING 0 * 


Fi 8 
5 nA 36% uber ν,ñ 


Multiply the cube of e 4 ©5236; 

the produtt is the Hr | 
I. Or this” 

Multiply the cube of the ie by 0169; 

hs you have. vera * % dM D 

5 (01 . \ 157100 2 Or thus.” «iN 


vine the area of a great circle 7 the f phere, 
and 2 Day + of agg 


SON 0 4 Loris Tramp. 


55 the diameter of 4 globe i is 16 inches, or cir- 
sumference 50.3. 


16 2 256 436 21)45056(2 1454 © content. 


16 16 11 42 
96 e = h 
16 256 4ogb _— 
256 4096 45056 ' 84 
106 
108 
A 
11 
8 N 


Set 1.38 on D, to the dtd on C, and 
againſt the diameter (16) on D, is the content 
(2140) on C, in the ſame meaſure, 


the content (1:24) in feet. 


C, in the lame meafure, 


(50.3) on C, and againſt 


Cor. To. ind the. (c 2. 


ſphere, whoſe diameter is 1. 


rence is 1. 
1 


33359 


3 2359. 


nd 2 And 7. 6923 we” 


Nt 


ory. 
And 319.76 2 9 


0169. 


H 2 


IW 


56070 3. Or abr, ly the Rule. 
Set 7.7 on D, to the eiteumiference (50.3) on c, 
and againſt (50.3) on D, is the content (2140) on 


Senn Highs Reb. 
Set 320 on D, to the circumference in inches 


the circumference ( 50.3) 
on D, is the content in feet (x.24) on C. 


an Orb. | 
This is only finding the ſolidities of the two 
ſpheres, * ſubtracting the inner from the outer. 


Senor run. 
The number . 32339 is the ſolid content of a 


And 1.3819 = / i=. 


And "> — 1.5 


/ 


r. . 8 0% f 4 D 8. 


2. Or bun h the Rule. 


Set 57.4 on D, to the diameter in inches (16) © 
on C; and againſt the diameter (16) in inches, is 


And 0169 is the content, when the cireumfe- 


ROB. 


NME ASURINOG OF 


FPR OB, XVM 
2 And ſbe content of the ſegment af @ ſphere ADB. 


1. R UL. E. 


To thrice the ce bet the baſe AB, add four 
times the ſquare of the height DC, divide the ſum 
by GO e the quotient by "the height DC, 


A e prbdüek by . 7854 for the ſolidity, This 
8 for either ſeine ADB or AND. 


2. Otherwiſe. 

From fix times the diameter DN, ſubtract four 
ines the height DC; multiply 2 of the remainder 
55 585 of the heig 995 DC, and that product 

0 


75854, for the content; for either ent, ADB 
or ANB. 


3. Otherwiſe. 


1s 's baſe * ay fr = content, but leſs exact. 
This ſerves only tor the leſſer ſegment. | 


Examp. 
Let AB be 2 5 inabes, and the height CD, 62. 


By Logarithms. 
28 1.447158 2362 RN 
28 1.447155 169 
3 0.4% 
— — 2521 3.401573 
2352 3.371437 6.5 | 0.812913 
92 2. — 11 


6.5 0.812913 


6.5 9.812913 : on 4.109577 

4 o. 6e 2 0. 778151 

169 e 21 2145, 3-31.43 by 
5 8 Content. 


— — 


1042 7. PROB 
— 


8 0 1 1e 8. 


PR OR XVI. 


| 4 To: And the „eig of 120 1 »! 207 bue, 
hs of” 1B { 


1 t bbs. AA 5184 R LE. inch 01 
mn 15 che 10 25 bu ſquares of the Aiathetes 0 
the baſes, AB, CD; add the ſquare: 


AL; multiply che ſum by half the Aach AL., 
and the product by 78 54 gives che content A 


2. Or thus. 


b. IV. 0 


2001 


if 


Multi 
AB, CD, by the height AL, to which add 3 


cube of AL: and multiply che whole by 755 54 Fe 
the content. 


height 


ply half the ſum of the 66 ſquates of baſes 


Examp. fl A 10 
Let AB be 24, CD #h. Inf 2 beight AL 21.ĩ 
"" 42 441 is} 21d T 
24. 42 41 WI 
1 m—_—— i. 
598: cM. 0. 8 
438 168 42 388 
— — — — | — . 
576 1764 441. i 
1 5 8 
tas. 
v £4.26 ESITE-E CEL 
—Logt * - $4466571 + 
Log: AL. 10.8 10021189 
F 
Content, 24147 „ LIES 
— * 2 ETTen 
9 — 11 3 p RO B. 


MEASURING OF 


Fig, f 311, sd 
53+ 10 u O's; B. Xu. ö 
Fo find rs Kere of "a wenne ACBD.. 
130 90 va 3592430L 
RULE. - 


Multiply the ſquare of the diameter of the ſphe- 
roid AB, by 43- the axis CD; the product multi- 
"py 15 n gives the ee n 


43.46] 


"Examp. 
Let (be diameter AB be 34» and axis CD 60, 
Log: AB 34 1:531479 
Log i 34 1.531479 
Log : 4CD,; 40 1.602060 
Ln eg 


en 56 31 7, 4 * 4.5 601 og 


"Ir 29 \ 549 62-82, 


"mp R (9) B. XVII. 
7 o find the 25 ee of the ſegment of a Spherid 


ADB. 
1. RULE, 


Multiply ts twice the ſquare of the conjugate dia- 
* meter, by the height of the ſegment, and divide 
the product by the tranſyerſe diameter; to this quo- 
tient, add the ſquare of the diameter of the baſe; 


and multiply the ſum by + the height, and then by 
+7854, for * content. 


2. Or thus. 
Let 2r be the SN © 5 the baſe of the ſeg- 
ment, + the height; chen 3 X 415 S ſolid 
283 5 
Content. 
That 


ERS - 18 o . I D _ 119 
= Ty is, 1 the * of the ſegment from Fig. 


2. the tranſverſe multiply the ſquare. 
of the diameter br gs he dale for a dividend. Sub- 


tract the height from the tranſverſe; for a diviſor. 
Multiply the quotient by 2 T the height, and then by 


854. 
TY 3. Otherwiſe. 11 


Wen yohase not the tranſverſe and Gonjacae 53+ 
diameters ; multiphy the area of the baſe by LY df 
the height, for the content. of the __ ſegment, 


Exanp. | * 1 n 
Let the axis te 362, the S 18, tho baſe 
18 36.66) 4212.0 (114.9 6534 a 4 
196% ess . 


45138 
5387 

337 
„ 
324 3)31 0.9 


11 4 PROB. 


"Yao ME NSUR ING OF 

„„ 

Tojud the centin f the fruftint #r-middle zone of a 
pho 


acjoining to the center. 

R JL E. 

BY Te twice the ſquare of the 3 of the 

5505 Te rag Cy CD, a 2 ſquare of the diameter of 
e leſſer end kn; als the ſum by + the 


height AF; and the 5 by . 7854 for the 
content. 


2RUOT gat vo 


"Eons: 0 | 
"Suppoſe 115 baſk 2 18, AB 14, "beight EF: 12. 


18 14 844 
459194 unt, 18 14 * F< + height, 


7 
* 
812 


324. 196 
„ 
N 

: 648- 844 

— — — 


2 no (þ.11 23376 3.528402 
199003 3113 Log: . . — 2.895091 


Content'26513)—3-423493 


$ * w : 
£91860 903 d 210 1 6h 


1414 l 5 8 $4.4 _ , g 
* . 4 * A "8. : ? , 9 Y 
. i 1 | i "4 
2303 þ 141 4 13 ; , a 
a6 adgiod ad2 Und yd mul 25 xIgtzbn PRO R 
* 1 24 * ©. & 4&4 *, 5 = 3 ” , . 4 
" * q 4 P " % 
% 4 1 * mE_ N * F . 
948 ö * FLA 4 * 0 pe 5 N q'4 


DN 


r. W. $ O . I 5 5. 


| PR O B. XX. 
0 eum Porateloid, vr Waere Conoid Ack. 


> ROLE" 
This is —_— by a parabola revolving round 


its axis CD... 
Multiply tl 8 Tay are of the di diameter of the baſe 
AB, by half the height CD 5 and the — by 
7854 jor the; content. 

2. Or thus. | 
Multiply the area of the baſe by half the height. 


Let the diameter o the baſe. AB be 32, and beight 
CD 22.85. 
Log: 32 ' — 1.806180 
32 — 1.508180 
Log: : + height 11.42, 1 22 
789% — 1.89509 
Content nn = 062085 
By the Rule. bs 
Set 1.13 on D, to half the height (11.4) on C; 
and againſt the diameter (32) on D, is the content 
9180) on E= 
. PRO B. XXI. 


To meaſure the fruſtum of a Paraboloid, AEEB. 


RULE., 
. Add the ſquares of the diameters of the baſes 
N together ; multiply the ſum by half the height, and 
the * by . 7854 for the content. 


Examp. 


MEASURING OF 


Tramp. F 5 
Suppoſe the greater diameter 2, the leſſer EF 26 
| a and hæigbt OE. 8. TH 5. N KS 441 : 
bY DT 
| 32 26 676 199A. 


| — — — tO. Mb 

| 64 | 186 yo 3151p 1 

„8 4 = + height. 6283 
- bad? ˙ —t— || —_— —— ˖—· 

1 1024 675 6800 


— — — — 
. 


An P ROB. XXII. 
0 To meaſure a parabolic Spindle ABD. 
| „ 
Multiply 


the ſquare of the diameter AB, by .* 
57. on 2 CD, and the product by 5 got the 
Olidit 7. 208 29:4 
Note, This is formed by revolving about the or- 

dinate CD of a parabola. 


Examp. _ 
Let the baſe AB be 24, the beight CD 37.52, 
Log: AB 24 1.380211 


r CCS 
ror - 2 — 

— — 

% 


| Log: AB 24 1.380211 
l 105 7854 —1.898091 
og: 8 0.903090 


g ; | ag Los 7 37-52 | 1.574263 


6432866 
Log: 18 1. 17609 


Content 9053, 3.956775 


—  — 


0A 4 | PROB. 


r. W. $616 TDs 0 


Ader * 


0 B. XXI. 
R 

To meaſure the fruſtum of a parabolic Spindie REF B. 
Fe: 13) | TY S 


Fig. 
57. 


\ R U 1 es 5 1 * 
To 8 times the ſquare of the greater diameter 
AB, add 3 times the ſquare of the leſſer diameter 
EF, and 4 times the product of the two diameters 

AB, EF. Multiply the ſum by r the length EL; 


and that product by. 7854, for the content. 


Let AB be 24, EF 17, and height EL 20. 


24 4608 


17 
es » - 


L: 71 


- 
* 


oa 


* = 


L: 15 
Content, 74424» 


— — 1632 
| 119 168 — 5 
eee eee 
i . 
29 488 Abe 
1 4 : 
867 1692 
3 4 A v3 wh Bun. 4 * 
1.5 38 0G 07 2 Ts. þ 14 8 \ 


07 3.85168 
20 1.30103 


L : 5854 — 1.89509. 


5.04780 | 
1.17609 


— 


3.87171 


TT 
* _—— 
TR + 4 * - ; i : 
1 = * 
Yu 


124 ME A SUR EN l 
Fig: 


O0. 
* XxlV N Nds 


AV (1 wy 0 * K OL 


o find the contend of 4 Hyperbotoid, or pra: 
cal Conoid, ACB. gh 55. 4, © 


A hyperboloid i is generated Alpen ACB, 
_revolvin apy its axis CD; and the hyperbola is 

one of the Conic Sections to meaſure j I: - 

| HEE R 1 
Let a = tranſverſe axis, bak which it revolves; ; 
= height; B = area of the baſe. __ 
Then 33 +26, X Bh'= ſolid content. That is, 
64 ＋ 6 

To 3 times the tranſverſe, add twiee the height 
of the lid; multiply this into the ſquare of the 
diameter of the baſe, which multiply by the height, 


and then by .7854 ; reſerve the product for a divi- 
dend. To-6 times the tranſverſe add 6 times the 


height, for a diviſor the quonent 1s the content. 


2. Or thus, 


Wen you know. not the tranſyerſe; e 
the ſquare of the diameter of the baſe by 


height, and chen "i 78 54. tor the comm; 


\ 


> 2 * 
nearly. | 
, , 3& 4 
8 _ 42 — c 
ny MST IRS) , Nen ) 
1 _ * 1 
Ie N 
— 
1 
1 43 Ss we 2 1 * SS © = SCE ” 


. 
noc! $0 VS YTMTDTIOq1 5 
109M Y91 $113 T 
a} SH 
* 9; 


YO 4 5 


P. IV. * — 8. .O L — 1 D | S. 


ai. 58. 
Let the tranforfe e 20, the 32 ght CD of the 
ſolid 6, ibe diameter AB of. the baſe 9. nN 


20 60 9 38a do ds 
2 12 „ | | 
e e eee, 
| 72 Mul 95 7 34992 5 2 * 10 S110 
_ 31 e 78 54 
6 — Ir err 
44 
a, e \ ps - 7 » 
- 29710\ 367 312 177904 —4 
R — 2:2 
— 5 3. e odr 
gi 256 binn bbs „ 12hff# f n bi 
ine apt 5 e ntenjt 
120 36 rt 91 trier 1 x — 211 10 27 NTIEID 
ae ee abe uf en br 
— 1 0 DS Siri DAY 7 : 34 «431531» 
—— 


If the content be found by the nr —_ it 
comes out only 159, Lip? 9s 


Cor. If the fruſtum of a byperboloid was W 
it may be meaſured as the fruſtum of a cone. For 
in moſt caſes it differs ſo little from it, that the one 
may be taken for the other, there being no ſenſible 
— 


SCHO L 


If both the tranſverſe and conjugate axes of the 
hyperboloid were given; the ſolidity may be found 
by the very ſame rule, as for that of the ſegment 
of a 8 in Prob, 18; which is Rule 1. 


PRO B. 


1 


"0. 


MBASURING OF 


P R GB. XXV. 
SS 2d t 
975 fad the /o Sh 4 content 3 foindle.1 ABD, 


er its fruſtum; which, is a ſolid generate ©." fer- 


ment of a circle, revolomg about the haſe 


NKU LE 


125 D = diameter of the circle AF; 4 = MG, 
the top diameter of the fruſtum,; & = height PC; 
A S arch AM; 5 = BF, the n between 
the diameter AF and baſe AB. 


Then x BD = T b x 5 * 7854, 
is the ſolid content; according as AB is leſſer or 
greater than AF. That is, 

From the ſquare of the diameter of the circle, 
ſubtract + the ſquare of the fruſtum's height; which 
multiply | by the height, and reſerve the product. 

Then multiply the top diameter by the height; 
alſo multiply hs diameter of the circle, by the 
arch; and add it to the former; and multiply the 
ſum, by the difference 'between the diameter and 


| baſe; ſubtract this product from the firſt product, 
when the baſe of the fruſtum is leſs than the 


diameter of the circle; or add it, when greater; 
and multiply the reſult b 1 7854. 
When the whole ſpingk: e Is required, the part de 


is nothing. 
And the part MDG may be found, by ſubtract· 


| ing AMGB from the whole. 


00 5 ' 


Examps 


$0, 1D3 


Eu. 
Th the aer AF be 20, AB 12, MG 10; 


Ry: the radius and height CP being given, the 


r. IV. 


C 


— 


- * * 
— —— — -- — 
- I 1 * 4 — mmm 
— 4 — C—__——_—_—_ 4 wet ods. „ 8 » Ld 


length of MA will be found 5g. 54 = A. q 
D = 20 XK = 5. 26 SON 400 1 
e ws | 
400 . 36. —— F 363.175 | 
r 1 | * 5e 1911 | 5 | I! 
1 7262 } 

7.6096 Cr RY a 199 | | 

N 1 Prod. 1909.95 || 
BIDS. 6. 2 554 1909.9 
410 D 4½ew 1143.8 | 
52.6 a 110.8 766.1 

* 52.6 $7854 


i = 
ir 4 LENSES 151i. 313 S8P2P15 7 


1143.8 30 1 
Scan O L. 


If you deſire to know the ſurface of this ſolid. 


It is Dx TU A 3.1416 = ſurface of the fruſ- 


tum AMB, according as AB is leſſer or greater 
than AF. 


PRO B. 


* * 


8 MEASURING OH 


Fig · 

66. PRO B. XXVL 
J find the ſolui of am body CH, generated hy 
revolving about an aks. | 


, . 1. R U L E. "— | 

Take the diameters of the body, at- both ends, 

and in the middle of the height, as at A, B and I; 
and let them be CD, GH and EF. Then 


Dre „ length AB x .7854, is the 


ds 
ſolid content. 


2. Or thus. 


Find the area of the Section, at the top, bottom, 
and middle, which let be A, B, and I. Then 
WL = 4 x AB the length, is the content. 
If the body be long, divide it into two or more 
parts, and meaſure each part by the foregoing 
rules; and the ſum of them gives the ſolid con- 


tent. | 
3 3. Otherwiſe. 

61. If the body be ſuch as you can ſee it on all ſides, 
and at any diſtance; cut a paper, as agb, into the 
ap t form of the body; and holding it di- 
— 1 your eye and the body AGH; clip 
away any ſuperfluous parts, from the ſides of the 
paper, till it juſt cover the body, and their edges 
coincide, Then if the baſe or height GH or AB, 

be meaſured, and the baſe or height gh or ab of 
your paper be made the ſame, by a proper ſcale; 
then you may find as many diameters, on your 
paper, as you will, by the ſame ſcale. From 
whence, by the former rules, you may find the ſo- 
lidity of the body generated by your paper ſcheme, 
which will be the ſame as that of the great body; 

| OR | as 


: - 


129 
we; are ſimilar ſolids. And - In doch a body Fig. 

as 4 hay ſtack may be meaſured. 6 
N Ke. * * Examp. N. jb wc 6r, 


' Suppl/e the diameters CD, EF, and GH" fauna 
to be 12, 24 and 30, and height AB 32. 


„ * 30 576 7884 
12 A. 30 e 
144 56 900 2304 235620 
— — 48 x 8 — F 900 47124 ——— 
3 8 
| $77 - —— 494-8020 
494-8, | Ry” 
32 
14844 
15833: 6 content. tow 


Ks 


P R O B. XXVIIL 
To find the content of à very irregular body.” 


a. =, JOU LIFE! 


Procure a priſmatic or cylindric veſſel that, wil | 
hold the body. Put in the body, and pour in wa- 
ter to cover it; make a mark at top of the water, 
and then take out the body; and obſerve how far 
the water has deſcended ; meaſure that ſpace of the. 
veſſel correſpondent to that deſcent; and you have. . 
the ſolidity of the body. If the veſſel will not hold 
* * may uſe ſand inſtead of water. 


I And 


130 


1 


MEASURING, &c. 
And thus a fragment or parcel of a body may be 


F ig . tag 
 - 7 meaſured without dividing it from the whole; and 


that by immerſing only the fragment, and taking 
it out again, meaſure the deſcent of the water, as 
before. | | * 

Or if your veſſel be irregular, fill it with water, 
then put in your body; and weigh the water that 
runs over. Whence the content of the water, or 
of the body, will be found, by the tables of ſpe- 
cific gravity before given. 


| 2. Otherwiſe. 
Find what a cubic inch or a cubic foot of the 


ſame matter weighs, either by trials, or from the 


tables of ſpecific gravity. Then weigh the irregy- 
lar body, 2 5 will be known, — 
the ſolidities are as the weights. For if you divide 
the weight of the body by the weight of an inch 
or foot, the quotient will be the ſolidity in inches 


or feet. 


PART 


* 
p 


>>: <4 rien Gen 


0 


W-- 


AUGING 1s a branch of meaſuring folids, 

and teaches how to find the contents of all 
ſorrs of veſſels, in gallons, or ſome meaſure of ca- 
pacity. And this differs from other kinds of mea- 
ſuring, where the meaſures may be taken, and con- 
tents given in feet, yards, &c. But here the mea- 
ſures are always taken in inches, or at leaſt muſt 


be reduced to inches, and the contents given in gal- 


lons; for which purpoſe, certain fixt numbers are 
made uſe of to facilitate the computation, as will 
be ſhewn afterwards. Bur in the gauging of malt, 
the content muſt be had in-bufhels. RE 


And in finding the areas of all plane ſurfaces in 


gauging, their contents are alſo expreſſed in gallons 
becauſe in the buſineſs of gauging, every area or 
ſurface is fuppoſed io be one inch deep; and there- 
fore in the Gauger's language, the area of ſuch a 
ſquare, or ſuch a circle, is ſo many gallons. For 
there will be the ſame number of ſuperficial inches 
in any plane figure, as there will be ſolid inches of 
one inch depth; fo that what is called a furface in 
Banging, is in reality a folid, whoſe height is one 
Inch 3 --- ET Cf 

As the ſliding rule is of great ſervice in the art 
of gauging, and very much uſed ; I ſhall here de- 
ſcribe the principal parts of it, as it differs from 
the other fort, deſcribed in the ſecond Part, 


= - — - — 2 928 — ” 
_ wo Vw n * — = — 
2 — - —_ 
+ _ * 2 — — — 
— S ——_ = — — — — 
—_— Ew”. 
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Of the SLIDING RuLE. 


The Gauger's Sliding Rule differs in many things 
from that before deſcribed, called Cogſhal's Sliding 
Rule. Upon this rule there are alſo three double 
lines of numbers, called A, B, C; and a ſingle 
line called D; this line is marked from the begin- 
ning 1, 2, 3, &c, to 10 at the end. And there 
is alſo a triple line of numbers called E, for ex- 
tracting the cube root, &c. All theſe lines begin 
and end together. They work by the means of 
| three ſliders, moving in three faces of the rule. 
| And theſe lines are logarithmic lines, ſince they all 
. anſwer to multiplication and diviſion. Each part 
of the line E is a third part of the correſpondent 

diſtance on D. 3 
There is a line marked MD, (malt depth), the 
ſame with A or B, but inverted; it begins at 21.5, 
| and ends at 2.15. This line is.alſo logarithmical. 
„ Its uſe is for gauging malt. Here 2150.4 on MD 
. is oppoſite to 1 on B; and 1 on MD is oppoſite to 
1 2150.4 on B or A, at a point marked MB. 

On the other ſide, by the line of inches, are 3 
varieties of caſks; the uſe of theſe, is to find a 
mean diameter, to reduce the caſk to a cylinder. 
The practice is thus; take the difference of the head 
j and bung diameters, and find it in the ſcale of 
inches, and againſt it (in the proper variety) you 
will have a number, to be added to the head dia- 
meter, for the mean diameter. | 

On the inſide of the ſliders are placed two lines, 
one numbered from 13 to 16, the other from .42 
to 3.61 gallons; and ſerves to ſhew the area in ale 
gallons, for any diameter, The uſe is this; one 
{lider is to be pinned faſt at the end towards the 
right hand; and the other ſlider is drawn out, till 
the two ends touch the oppoſite ſides of the my. 
. | | then 
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then the diviſions, cut by the end of the rule, Fig, 


ſhew the diameter on one line; and the area in gal- 
lons on the other. When the diameter is more 
than 24%, draw out the other ſlider, which will ſhew 
the like. 

On another fide” of the rule is a ſlider, with a 
line of numbers C, like A and B, againſt which 
are two lines SL (ſegments lying), and SS ( ſegments 
ſtanding) ; theſe are for finding the ullage of a caſk 
in ale. The uſe of theſe lines is this. Find the 
bung diameter when the caſt lies, or the leng 
when it ſtands, Then o n. 
Set the bung diameter on C, to 100 on SL. for 
a lying caſk ; or fect the length on C, to 100 on SS 
for a ſtanding caſk ; and againſt the wet inches on 
C, is a ſegment on SL, or SS. 1 6 [lb 
Then ſer 100 on A, to the caſks content on B; 
and againſt that ſegment on A, is the ullage (or li- 
quor in the caſk) on B. | 


On the line D, are ſeveral marks, which wew 


the gauge points; as WG (wine gallons), AG (ale 
gallons), MS (malt ſquare), MR (malt round). What 
theſe are, and where to. be placed, will be ſhewn in 
the firſt Prob. | 


On the plane ſide of the rule, there are ſeveral 


lines, as one marked FM ( foot meaſure), where a 
foot is divided into 100 parts. And another mark- 
ed IM (inch meaſure) being a ſcale of inches.. And 
another marked FC ( fruſtum of a cone), which ſerves 
to meaſure its content. 

To extra? the cube root by the rule, Set the lines 
D, E, even; that is, 1 againſt 1; then againſt the 
given number on E, is the cube root on D. 
There is a line on the gauging rod, called the dia- 

gonal line, for finding the content of a caſk ; which 
is thus. Put the rod into the bung hole, to either 
oppoſite angle; and mark the number at the middle 
of the bung hole, for that.is the content of the caſk. 
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PRO'R 1. 
To find proper multipliers, diviſors, and gauge points, 


1. For ſquare figures. 

Since 282 inches make an ale gallon, 231 inches 
a wine gallon, and 2150.4 inches a malt buſhel, 
therefore when the content of any figure or veſſel 
is had in inches; 282, 231, and 2150.4 will be 
the diviſors, for reducing it to ale gallons, wine gal- 
lons, or malt buſhels reſpectively. 

But if inſtead of theſe diviſors, you would chuſe 
to have multipliers ; then theſe will be had by di- 
viding 1 with a number of cyphers, by 282, 231, 
and 2150.4 reſpectively. Thus 

282)1.000000(.0035461 for ale gallons. 

231)1.00000(.0043289 for wine pallons. 

2150.4)1.00000(.0004651 for malt buſhels. 
The gauge points for ſquare figures are no more 
than the ſquare roots of 282, 231, and 2150.4; 
which gauge points are therefore the ſide of a ſquare, 
whoſe area is a gallon or buſhel. | 

4/282 = 16.79 ale gallon. 

4/231 = 15.19 wine gallen. tons, 

4/2150.4 = 46.37, Wincheſter buſhel. 

For the ſecond | Sau e points for ſquares, multi- 

ly (or divide) ormer gauge points by the 
3 root of 10, or 3.162, or thus, 

4/2820 = 53,10 ſecond GP for ale. 

4/2310 = 48.06 ſecond GP for wine. 

Haig. o4 = 14.66 ſecond GP for malt buſhels. 
All gauge points are the firſt terms of any propor- 
tion upon the lines D and C; and theſe ſecond 


gauge points ſerve, when the terms run off the 
lines. , 


For the numbers on D, being as the ſquare roots 
of thoſe on C; the variation of 10 on C, will cauſe 
* a vari- 
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a variation of the gauge point on D, equal to the Fig. 


ſquare root of 10. And there mult be ſuch a va- 
riation on C, to bring any number upon another 


radius. | 

2. For circular figures. 
Since .7854, multiplied by the ſquare of the di- 
ameter, is the area of a circle in inches; this divi- 
ded by 282, 231, or 2150.4, will give the content 
in ale gallons, wine gallons, or malt buſhels. That is 
7854 of t, or ., muſt be multiplied 
282 231 2150.4 5 
into the ſquares of the diameters. Whence the di- 
viſors will be found by dividing by .7854 3 

7854) 282 (359.05 for ale gallons. 

7834) 231 (294.12 for wine gallons. 

+78 54) 2150.4 (2738 for malt buſhels. 

Then the ſquare of the diameter, being divided 
by any of theſe, gives the circle's area. 

But to find the multipliers z theſe are had by di- 
viding .7854 by 282, 231, and 2150.4 reſpectively. 
282) .7854 (.002785. for ale gallons. 

231) .7854 (.0034 for wine gallons. 

2150.4) .7854 (.000365 for buſhels. 

The gauge points for circles, are the diameters 
of ſuch circles as contain ſome known meaſure, as 
a gallon ; as if d be the diameter, then .75854dd = 


282 for ale; whence d = J for ale, and ſo 


7854 

of the reſt. Or thus, 

339.05 = 18.95 the GP for ale. 
294-12 = 17.14 the GP for wine. 
2738 = 52.32 the GP for buſhels. 

The ſecond gauge points are found by multiply- 
ing (or dividing) the former by 4/10 or 3.162; 
or thus, 

3590.5 = 59.92 for ale gallons. 

2941.2 = 54.22 for wine gallons. 

9273.8 = 16.54 for TIS: 

4 


I 3 Sent. . 
— The ſecond gauge points may alſo be found b 
the rule, thus. Set 1 upon C, to the firſt gauge 
point upon D; then againſt 10 on C, is the ſecond 
gauge point required; or elſe againſt ν upon C, 
is Tv the gauge point, which multiply by 10. 
| Examp. 
Let the firſt gauge point be 18.95. Set 1 upon 
C, to 18.95 on D; and againſt e on C, is 5.99 
on D, which multiply by 10, gives 59.9 the ſecond 


gauge point. 
P ROB. Il. 
i a of ia er. 
3 LDH: 
16. Multiply the ſide AB or AD in inches, by itſelf, 


and divide the product by the proper diviſor, (in 
Prob. I.); or multiply it by the proper multiplier. 


Examp. 
Let the fide of the ſquare be 42 inches; to find the 
area in ale. | | DEE 
$27 & e ee e eee 
42 Jr 003646 
* | 1764 
168 S | 3546 
——— | 2482 
282) 1764(6.25 ale | 212 
8 gallons. | I 4 


ale gall. 6.254 ' 
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By the Sliding Rule. Fig. 
Set 282 upon A to 42 upon B; then againſt 42 
on A is 6.25 on B. | 


PR O B. III. 
To find the area of any Parallelogram. 


RULE, 


Multiply the length by the breadth ; and divide 18. 
the product by the proper diviſor (Prob. I.) or mul- 
91 it 4 the proper multipher. 


Examp. 


There is an oblon whoſe length AB is 48, and 
breadth AE 32; to find the area in wine. 


48 oer thus, 
32 004329 

TT. 153 
96 . 
| 144 | 4329 
— 2164 
231) 1536(6.6g wine 130 
gallons, 26 
wine gall, 6.649 


By the Rule. 


Set 231 on A to the length 48 on B; and * nſt 
the breadth 32 on A, is 6.65 the area on B. 


PROB. 


'GAVU'G1N'G. 

„„ 

To find the area of aT, riangle, ACB. 
Ua. 


14. Multiply the baſe by half the perpendicular, and 
divide by the proper diviſor (Prob. I.), or multiply 
by the proper multipher, 


Let the baſe AB be 154," the perpendicular CD 
46.2 ; to find the area in buſhels. | 


TY 38 
Fig. 


or thus. 
—_— 
| 000466 1 
142296 
21344 
1779 
2150.4) 3857. 401.65 | 35 
223604 buſhels. — 
— buſhels 1.65454 
14070 2 — 

By the Rule. 


Set 2150 on A to the baſe 154 on B; and againſt 
23.1 on A is the content 1.65 on B. 


„. 
To find the area of a Trapezium ABCD. 


RAFFLE. 


19. Draw the diagonal AC, and the two perpen- 
; 28 en 
diculars upon it, BE, DF. Then multiply the di- 
agonal by half the ſum of the perpendiculars, and 

TAS divide by the proper diviſor (Prob. I.), or multi- 
5. ply by the correſpondent multiplier, Ex. 
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Fi 
ſs the a My mg APES 3 
Suppoſe the aiago 28, and tbe perp. I 
and 5 24. To find the area in ale 2 * 


13 28 or thus, 
24 18.5 93576 
237 05 ao gow" 
18.5 224 17730 
—— 28 354 


282) 518,0(1.84 ale — 
gallons. 1.8367 


— — 2—— —— — — 


By the Rule. 


Set 282 on A to 28 on B; and againſt 18.5 on 
A, is the content 1.84 on B. 


Cor. Hence the area of any irregular poligon will 
be found, by dividing it into trapeziums or triangles, 
and meaſuring each of them ſeparately, and taking the 
ſum of them all. | 

And a regular poligon may be meaſured as a trian- 
gle, taking the circumference of it for the baſe; and 
the diſtance of the center from any fide, for the per- 
pendicular. | 


PROB. VI. 
To find the area of a Circle. 
2s 8 3 
„ apy the diameter, and divide it by its proper 23. 


diviſor (Prob. I.), or multiply by the correſpon- 
dent multiplier. | 


* 
h x, 


140 'G.A U.G.1 N.G. 


Examp. 


If the diameter AC of a circle be 54% inches, 
what is the area in wine gallons ? 


54-5 or thus. 
34.5 : 2970.25 
+0034 
2725 
2180 1188 100 
2725 | LES 891075 
294. 12)2970.25(10, to w. 10.988 50 
gallons. W. gallons. 
* By the Rule. TAE 


Set 17.14 on D, to 1 on C; then againſt 543 
the diameter on D, is the area 10.1, on "of 

As the rule i is thus ſet, it will be a table of cir- 
cles areas, in wine gallons ; for againſt any dia- 
meter on D, will be found its area on C. And 
the like for ale gallons, uling the proper gauge 


point. 
2. Or thus, by the Rule. 


Set 294 on A, to the diameter 54% on B; and 
— 54 on A, is the area 10. 1 on B. 


Cor. The ſefor of a circle is meaſured as a trian- 
te, taking the arch for the baſe, and the radius for 
the perpendicular. | 


a ROB. VH. 
To find the area of an Elliphs, or oval figure. 


RULE: 


| Mukiply the longeſt and ſhorteſt diameters to- 
her, and divide the product by the proper divi- 

r for circles (Prob, I.), or multiply by the pro- 

per multiplier. 
Examp. 


woc MN . 


Examp. 


If the greateſt diameter be 36.3, the IT 26.8; 
what is the area in ale gallons ? 


36.3 or thus, 
| 26.8 | © + + 
992.84 
2904 002785 
2178 —— 
„ 1945 
— | 680 
359-05/972.84(2.709 ͤÜH 78 


4 
ale gall. 2.707 


By the Rule. 


Set 359 on A, to 36.3 on B; and againſt 26. 3 
on A, is 2.71 the content on B, 


PRO B. VIII. 
To find the area of the ſegment of a Circle ADB. 


RULE. 


Let D be the vertex, and DE perp. to AB. Mul- 24 
tiply the difference between the arch AD and ſine 
AE, by the radius; alſo multiply the ſine AE by 

the height DE; and divide the ſum of the pro- 

ducts by the proper diviſor for ſquares (Prob. L), 

or multiply by the proper multiplier. This ſerves 
either for the leſſer or greater ſegment. 


Note, if the diameter is not known, it may be 
found by. Prob. XVIII. Part II. 


Examp 


142 GAUGING 

Fig. | | 
| Suppoſe the radius CA 91.2, beight DE 20, arch 

AD 37.55, half the baſe AE 29.12. To find the 

area in ale gallons. 


37.535 29.12 | or thus, 
- 29.12 20 | 
8.43 582.40 003546 
31.2 263.01 — 
— | 25362 
1686 282)845.41(3.00 ale 4227 
843 auall. 338 
2529 50 
263.016 ale gall. 2.9977 
; PROB. IX. 
To find the area of the ſegment of an Ellipfis. 
RULE. 


62, Multiply the baſe AB by + the height DE, and 
reſerve the product. Then ſuppoſing C the center 
of the ellipſis, multiply the former product by the 
height DE, and then divide by ſeven times the 
ſemidiameter DC, and add the quotient to the firſt 
product. Then divide the ſum by the proper di- 
viſor for ſquares, &c. | 3875 


g Examp. 


p. v. User 6. 
Examp. | 


Suppoſe AB 20, DE 21, DC 40; to find the area 
of ADB in wine gallons. | 


RIS 420 
1 P 
342014 420 231) 451.501. 95 wine 
30 840 gall. 
420 280)8820(31.5 
40 
- 4 
280 
PR O B. X. 
To find the area of a Parabola or Hyperbola. 
RULE. 


Multiply the baſe AB, by ; the height DE in 
the parabola, or by + the height in the hyperbola ; 
and divide by the proper diviſor, for ſquares, &c. 


Ex. 


In a byperbola let AB be 400, DE 280, to find 
the area in malt buſhels. 


280 175 
5 | 400 


80 14000175. 2150.4)70000(32.55 
| | buſhels 
SCHOL, 
If the area of any irregular curve is required, it 
muſt be found by the method laid down in _— 


144 be 


Fig. XIII. Part II. and then divided by the proper di 
62. viſor, or multiplied by the el multi- 


Plier, for ſquare figures. . 


non Xl. 
To find the content of any Priſm CB. 
RULE.” 


44. ind the area of the baſe AB, by ſome of the 
42. foregoing Problems, multiply that by the . 
Gellar height, and you have the content. 


Examp. 


There is a priſm whoſe baſe contains 5.21 Lal gal. 

lows ; and the height is 20 inches. : 
5.21 
20 


104. 20 ale gallons. * 


By the Rule. 


Set 1 on A to the baſe 5.21 on B; and againſt 
the height 20 on A, is 104 the content on B, 


Or when the baſe is a ſquare: 


Set the proper gauge' point for ſquares on D, to 
the height on C; then againſt the ſide of the {quare 
on D, is the content on C. 


ME „RO B. XII 
2 To find the comtent of a Cylinder. L 
RULE. 


39. F ind the area of the baſe by Prob. VI. and 
PE it by the height. 


Examp. 
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| Example. 1 Fig. 
The diameter 1 a glinder 5 is 54%, and beight 14 

nk; ; to find the content in wine gallons. 

The baſe contains 10.1 wine gallons, therefore, 
10. 1 f 


404 
101 


By the Rule. 

Set 17.14 on D, to 14 the height on C; and a- 
gainſt the diameter 54% on D, is the content on C 
141 gallons. 

Ex. 2. 


Let the diameter of a cylinder be 40 inches, and the 
depth 30; to find the content in ale gallons. 

By Prob. VI, the area of the baſe is 4.457 gal. 
Therefore, 


4.457 
30 


133. Like ale gall. 
55 the Rule. 


Set 18.94 on D, to the height 30 on C; and 
againſt the diameter 40 on D, you have the content 
1 134 on C. | 
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44. Find the area of the baſe dy the foregoing Pro- 
blems, and multiply it by 3 7 the height, * the 
content. N 


Zam. 
Suppoſe the ares of the baſe 2025 inches, or .941 


buſhels, and height 203; ta find the content in buſhels. 


3)20(6.66 _ 941 
1 27 20 
1a , $8 
_ PEW, | i W ©" | 
Zo 458.820 Buſſels. 
74710 3 26-00 _£ — 
By the Rule. 


Set r upon A, to the height 20 upon B; and 
E the baſe Ne A, is the content 18.8 buſh, 
B. dF. vs 

„ 2-\0IIDI, Op hab vhs baſe ee 

17 Set * 37 on D, to the height 20 on C; and 

-- gainſt 6 hide of the baſe 45 on D, is the content 
a 412. 8 on C. 

vo eee; * R O B. XI. 


13 
2 7 find the | content of à cone, 23 Hebei, 74. 
3 co hf erde or en we 


1 2 3 133390 R U LE. 


ind the area of the baſe or greateſt circle, by 

38, Prob. VI. in gallons, &c. Then multiply this by 
ſuch a part the altitude as here ſet down; for 
the cone 2, for the ſphere and ſpheroid 5, for the 


+paraboloid hyperboloid -* arabolic ſpindk 
of the V Fey Fe"? 
Er. 


. v. „ % N . 447 
1X On ir 
parabplic conid,. the, diameter. of the. baſe © 
, the Babe 26 3 to find the content in ale gallons. 


The area of the baſe i8/2,506 gallons, then 
14: eee n ad 2114.10 p ae bai 


$ 


| | VIQUILIM! bas Anse 

— — / N rey 
7518 

BY! | 2506 \ 1 + "4 edu? | 

wet a 2 ale gall. a 
—— IE * 

5 By the Rule. 
Set. 18.95 on D, to half the height 13 on C; 


and againſt the diameter 30 on D, is 1 r content 
32.5 on C. ; 


* . > 


b 0 B. XV. 


g To find- the content of the fruſtum of 4 abi, 45:5 
cane, ſphere, Le .priſmoid, parabaloid, parabolic 46. 
Spinale, or circu. We ; er eme. 51, 
Naos f | R U L. EIS Nolt 7 nis &c, 
71 „ 10 8 4 1 
Clans the contents thereof in inches, by the 
Problems in Part IV; and divide b 282, 231, or 
2150.4, for ale gallons, wine a ons, or malt 
buſhels, reſpectively. en eee eee 
But in circular bodies, it is better to work by 


the Ciameters, and the kaut diviſors or, multi lers 
n eireles. 0 i * 0 BITE 9} Tarts : 


3811 es 
v & 4 


bs . 
* * 


* - * 
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= 
8 
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GAUGING 


Fig. ö 
46, * Examp. | 
&c. There is a fruſtum of a cone whoſe height is 28 


inches, and the diameter of the leſſer baſe is 22 inches, 
of the greater 32 ; what 1s the content in ale gallons ? 

The area of the leſſer baſe is 379.7, and of the 
greater 804.25 ; then the mean area is 552.6; then 


379-7 1736.55 
552.6 BER 9; 
$04.25 ” N 
- 1562895 
1736.55 Ae nd. 
282)16207.80(57-47 alc 
8 M gallons. 
22 +22 X 32 + 32 X 9%. = 37.46 the content. 


359 8 
1. By the Rule. 
Find a mean diameter between 22 and 32, which 
will be 26.5; then ſet 18.94 on D, to the height 


2238 on C; and againſt the mean diameter 26. 5 on 


* 
1 = 
bd % 


D, is the content 54.9 on C. But it will be nearer, 
if you take half the ſum of the diameters for the 


mean diameter. 


e 2. Or rather tbus. 
Set 18.95 on D, to 94 ( the height) on C. 


and againſt 22 on D, is the content on C, 12.6 


and againſt 26. 5 on D, is the content on C, 18.3 


* 


and againſt 32 on D, is the content on C, 26.4 


The ſum is the whole content 57.3 gall. 


| —_—_—_— ů— 


* 
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Cor. I a ſquare fruſtum was propoſed, then theFigs 
* the baſes would be two ſquares, and the con- 453 


tent is eaſily bad thus, 22 — 87675 2 „gz“. 


can ˙ ts 
That is, to the ſquares of the baſes, add their 
uct, and multiply the ſum by + the height, 
which divide by 282 for the content. 
And in working with the rule, 16.79 will be the 
gauge point for ale. | | 


P R O B. XVI. 
To gauge any tun or ſolid body whatever, AD. 


- R-AF'L'E. 


Let AB be the diameter at top, CD the diame- 63. 
ter at bottom, GHI the diameter in the middle of 
the depth EF. Then 2 a = PV * 
depth EF = ſolid content; and that being divided 
by the proper diviſor (Prob. I.), will give the con- 
tent in gallons. 3 

If the veſſel or tun be high, divide it into two 
or more {god and find a middle diameter for each 

part, and compute them ſeparately by this rule; 
and the ſum of all is the content. 


2. Or thus. 
Begin at the bottom of the tun CD, and divide 64. 
the altitude FE in parts of 10 inches each; and in 
the middle of every. ten inches, take the meaſures 
of the diameters OO, LL, II, HH; and from 
thence find all the areas in gallons, at theſe places; 
then the ſum of all theſe areas, multiplied by 10, 


will give the content. 


K 3 4 it 


Fig. If any odd inches spare at the top, then find 
1 6. — 2 area at top, and multiply it by theſe 
ond inches, to be added to the former. 
ff the ſectioijs che tun ate not circular; then 
you muſt take H diameters; and take half the 
ſum, for the mean; or when ti difference is great, 
multiply them together, and the product is the 
ſquare of a mean diameter, tobe made uſe of. 


13 Examp. 1. 


63. # Suppoſe the height of the tun EF , to be 40 inches; 
diameter AB 24, CD 52, and ib middle diameter 


Gl 48; 7o find the content in ale gallons. 

+. 248 oi WB. © © Bs. 
24 52 48 2704 
— — — 9216 
96 104 384 — 
48 260 192 12496 


22 | bh 40 
576 2704 2304 ——— 
- 9216 . * 
6049984083306. 66 


359.05)8 3306.06(232.02 gall, | 


7 


„ 
8 an; 

ts. 43 D* 0 4 HA. 4 £ 1 4 > 
I 0+ 147,05. OO AND wget 1 


; r x / al * 9 
4. * % ang $4401 eu et 


—— CR 
* 


62 8 


— 
-— 


_ 
— + 
— 


5 7 
1 - * + * " 
f 7 
> : 
7 
- - - 
—_— 
. 
4 * FE. % - * 
C 
. 
1 4 23 
4 
a * 
\ . 4 
: 


— 


— 


— . ABC's 44 — 0 ew >< Wa” x ——.ñxßxß—x— T— Ald. oo. — 
— — ̃ — — — 
- 


"= GS Wn ITY CUTE” er Dog: rerwore., 
te — - 
* * 
S, wo 
. 8: 
* 
LY -< 
2 
* 
. * C 
: 
* 
. 
% 


14 
* Fi 5 * " . - 
hy Ss 7 * c o , 
4 0 18 CE g 1891 1 : F re " — 
- 
1 4 7 : 
3 zZ Ti my + &© TS ; v+? £ 7 
1 44 4 484 . Z : d. 
* — 
1 1114 þ , { { YT 
YL 
© * 
= "I Tar 
8 - 3 4 £4234 > 
= 1 
LOI 


% 
108 100 — CELL : ; 8 
* 
ry 4 
$12.4 | Fo ' Aer | 
. *” od 3 wrt = 19 * * » 
- 
s £ "+ £ 77 - $ 
* * 4 9 -» * — * 
[4 at -4 ® # * „ 1 
01) ia, een F311 34) 
: 
© | $1 SAI 5 41 
n 119 GE 11 
9 > * 
II 4 ++ * 1 
14 44 TT 2 


r. v. 6 AU GIN 6. 


| Examp. 2 0 
Let EF be 40, CD 24, AB 52; and the diame- 04. 


Fig. 


9 


ters taten at 10 inches diſtance, OO 30, LL 46, II 
50, HH. 51 ; 1% find the ale gallons in it. 
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Cor. 1. If it be a copper you are gauging, you muſt 
gauge the crown CTD, and ſubtract it from the fer- 
mer content. 

To do this, obſerve, when the copper is. empty, 
the ſhape of the crown. If it be more curve at 
top than towards the bottom, meaſure it as a pa- 
raboloid; and its content will be had by multiply- 
ing the baſe CD by half the height FT. 

If it have equal curvature at top and bottom, 
meaſure it as the ſegment of a ſphere, or take . 
of the bafe, multiplied by the. height, for the 
content. 

The like 
ing a ſtill, 

To find the diameter and height of the crown 
CD, FT; lay a ſtreight ruler AB over the top, 
and put down another NC into the hollow at C, 
and move it till it is perpendicular as at N. Then 
meaſure AN, and NC; in like manner put down 

| K 4 the 


operations may be performed in gaug- 


162 £G MA 1 UD GUI ANDG. y .4 
Fig. the rule at D, and find its diſtance from B, when 
64. mon. Theſe two diſtances from the ſides A * 

„ A ogether, and ſubtracted from AB, give 
FO Likewiſe put down a rule from E to T, ad 


meaſure ET, which being lubtracted from NC, 
gives TF. 


When the copper is empty, if you are as 
much liquor into it, as will Juſt cover the crown, 
and note it down; then you need not afterward 
trouble yourſelf about the crown, but meaſure any 
part above OTO. 


65. Cor. 2. When any tun or „ hands not lever, 'the 
quantity of liguor CDE, which will Juſt cover the bot- 


tom, muſt be computed ſeparatth, and is called the drip 
or. fall of the tun. 


Since the depth of the part, at D is but ſmall, 
it may be reckoned the hoof of a conic fruſtum; 
and ſo may be meaſured by Prob. VIII. Part IV. 
But an eaſier way will be to meaſure into the veſſel 
when empty, ſo. much liquor as will rife to the an- 
gle.C, or the line CE; and note down the quan- 
tity. Alſo at the fame. time you will find the level 
CE, which you may mark. Alſo you will find the 
dep th at D, n likewiſe ſet down, which will 
be P future ſervice. For at any time, by ſetting 
a rod , upright, at D, you may hq how deep the 
liquor is above the level C | 
The quantity of the liquor CDE will be nearly 
equal to half the baſe CD * height DE, if DE be 
perp. to CD, 


Cor. 3. if ABCD' "W 4 inet; you od find the 
true place of the dip, in order to get the depth of the 
liquor as any time. 

To do this, take ten dips in different places of 
the cooler, when there is but little liquor in it ; di- 
yide the fum of them by ten for the mean 5 


P. V. GA UG N. ; 133 


If this is not exact enough, take ten more, for ano- Fig. 
ther mean depth ʒ then half the ſum may be taken 65. 
for the exact mean depth. Having the mean depth, 
- find out a place on the ſide, and mark it, where the 
depth is juſt ſo much, and that will be the dip- 
ping place required. | ESE SLS 
12 $0.19 21. 0% , 1: 2949gq99 ri .19 


ox Half, 439023 rr dann 40 
For taking the dimenſions of any veſſel; by help 
of the ſliding rule, take croſs diameters at the wideſt 
and ſtraiteſt places ; and if they differ, take a mean 
between them; and that is the diameter in that 
place. This muſt be done at top, and bottom, and 
as many places as are neceſſary, if the tun be irre- 
gular. Set the rule to the mean diameter, and find 
where that diameter agrees with the tun at that 
depth. From theſe points, at the ends of the rule, 
draw chalk lines up and down. On theſe you may 
ſet any altitude, and draw croſs lines, through the 
points of diviſion. | | 8 8 

In inching any tun, a chalk line is to be drawn 
through the place of the mean diameter, up and 
down; upon this every inch muſt be ſet, from the 
top or bottom, If the fide of the tun is not per- 
pendicular, allowance muſt be made in the inch- 
ing. 3 2 1 

When the top of 2 vat is covered with yeaſt; 
tye a cork (loaded with lead) to a ſtring, and let it 

don thro? the yeaſt, toſwim upon the liquor. Then 
put down a rod to the bottom, cloſe to it; and 
taking them out together, you will ſee where the 
top of the cork touches the rod, for that place 
re e 
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Th of a tun or veſſel, is ending 3 


much — it will hold at every inch of its . 
19,0095 OPS n 1 esd. | 
71110 347 

* R U I EK. ＋ 471 ö 
Divide the tun into ſeveral parts or ds 
each of ten inches deep; and in d the content of 
every fruſtum, by taking diameters in the middle 
of them, as was — in the laſt Prob. And 
make a ſmall table, ſnewing the mean diameter, 
the atea, and the content of each fruſtum; and the 
total ſum, or content of the tun. 
Then by help of this, make another table, ſer 
ting el the depth at top, againſt the content; 
and ſet down the depth of the liquor inch by inch, 
decreaſing ſrom the whole depth to o; E each 


of which the correſponding area is to be placed, 
v hich is found W * 


Take the area for the mean n diameter of the top 
fruſtum, and write it on a ſerip of paper, and ſub- 
tract it from the whole content, and ſet down the 
remainder, and then ſubtract it from that remain- 
der, and ſet down the next remainder, and ſo on; 
continuing to ſubtract as oft as there are inches in 
the to y fruſtum ; ſetting them dowes againſt their 
reſpective depths. = 

Then take the next mean area, * ſubtract con- 
tinually as before, till the next fruſtum be done. 
And the like for all the fruſtums. And at laſt chere 


will remain o, if the work be me 
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Suppoſe ABDC is a tun to be inched, whoſe heigh 
is 23 invhes, the dinmeter CD 24, 00 $0, LL 46, 
AB 48; o find what ale gallons it holds at every 

PT el 9H 48 I Of) | Li 16 Was orf | 
Here the diameter OO is in the” middle of the 
loweſt ro inches, LL in the middle of the next to 
inches, &c. Then proceeding by the former di- 
rections, and the laſt Prob. we have, 
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| AB 4 6.4% x 3 1.51 
. 46 | 5.893 * 10 38.9932 
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Fig. In this latter table, the mean area at top 6.417, 
656. is ſubtracted, continually from 10.24 for 3 terms. 
And then the mean area 5.89315 ſubtracted conti- 
| nually from 83.989 for 10 terms; and laſtly, the 
| mean area 2.306 18: ſubtracted” continually from 
25.069, for ten terms, and at laſt o remains, 
Then to find how much liquor there is in the 
caſk at any time; you come to the caſk or tun, 
and take the depth of the liquor, ſuppoſe 15 
inches; look for it on the ſide of the table, and a- 
gainſt it is 54.524 gal. and ſo much liquor there is 
ö 1 1 4 x 


1 in tun. . | 
1 ic the tun be very crooked, you muſt take a di. 
| ameter'in the middle of every 6 inches. And if 
thete be a crown or fall in it, remember to make 
allowance for it. gs - | 
| 21. Otherwiſe thus. 
Make a table with the depth in inches on the 
fide; as before, and the diameters againſt them in 
the ſecond column; which are found thus. 
Divide the difference of the diameters in any 
fruſtum, by the number of inches in the fruſtum's 
height, commonly ten; and ſubtract the quotient 
continually from the greateſt diameter, or add it 
to the leaſt, as oft as there are terms in the fruſtum; 
and you will get all the diameters in the fruſtum 
for every inch. Do the ſame with every fruſtum. 
Then putting them down, in the ſecond column; 
Ee their areas againſt them in the third column; 
which areas are moſt eaſily got from a table of a- 
reas. Then add up theſe areas one by one, begin- 
ning at the loweſt, and place them in a 4th column, 
D will then ſhew. the liquor in the caſk at any 
epth. 915 inen Os 
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23 48. 6.417 103.249 
| 22 | 47-75 6.35096. 832 
21 47.5 6.284 90.482 
FE | 47.25 | | 6.218 84.199 | 
19 .I. 0.152 [77.880 
| 46.783 [ 6.087 | 71.828 
4-27. 4. 46:5 6.022 65.741. E. 
16 46.28 4. 54955 | 59.79 | 
15 46. I 5-893. | 53-704 ö 
14 44% 34% 4/8521 - 
12 428 J 5.102 42,381 n 
ae 41.2 | 4.727 37.279 3103! 
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BY: Here 1.2 is continually added to 24, till we come 
. at 30; then 1 ee added to 30, and ſo 
on till 46. And then. 2 252 is continually added from 
46 to 48. Then the ht inn coma the a- + 
reas, correſpondent e diameters. And th 
laſt contains the funk oth ; 
This way is more exact than the former, but 
more troubieſomm 4 02-5 2n07m 
hie diameters v are Rad by meafhring 
them but if the form of [the vent is known, they 
may be had-more exaRtly by cdledlaen. 


fl 3R93063. 5 8 0 
Cor. JF ben the veſſel. is very es; as in . 
it is ſometimes rere), to alter it to every tenth 
Part of an inch. 
This will be done the — way as the inching 
was done; only inſtead of the 5 of inches in 
the height, we muſt take the number of tenths, 
which will be 10 times greater than; before, or 
conſiſt of io times more terms. And the quan- 
tity to be added or ſubtracted, for finding each di- 
ameter or area, will be only the tenth part of what 
it is for inching : but all che reſt of the proceſs will 
be the ſame; for the area muſt be found at the mid- 
dle of every inch in height; and then add (or ſub- 
Fines e the tenth JAE of every area, to 
* Ne ding. WG): . 
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Tou Waben the ſquares of che bung and 
bead diameters CD, AB, add £5 4s Or es or ſub- 
tract r their difference {according as The ſtaves are 
more or leſs crooked); multiply This fum by + the 
length EF, which divide by the proper diviſor, 
359 for ale, or 294 for wy. * the” content in 
:% 8S. Wo N | (410), WY 28. \ 


N 4 * £ 9 I * — — * TI's n * * \ 


. Or ag | . * 

To the head e AB, add 8 . r 
of the difference: of the bung and head: diameters, 
CD, AB (according as the ſtaves are more ſtreight 

or more crooked); the ſum is the mean diameter. 

Multiply the ſquare of the meas diameter by the 

length of the caſæ EF, and divide the product by 


359 or 294, gives the ale or wine 0 reſpec. 
| evely,” contained in i it. N 
, | p 'Y II. 3111 a, 
3: Or thus. / G4 41945 10 3b 


When the form of the caſk is known, which ſel- 
dom happens; compute its content in inches, 'by 
its proper rule in the 4th part before going; and 
dividing by the proper diviſor (Prob. I.), you'll 1 
have the gallons it contains. Or proceed by Prob. 


26, Part IV, by taking a ——_ in the middle 
berween AB and CD. 
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dere i caſte: anbeſe bung diameter is 32 inches, 

the bead 24, and length 40; the fave pretty freight, 

what is the content in ale 9 N 
32 24 109324 een 
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FEM | 2 ̃ Fig. 
ere is a caſt, hoſt bung Hamer is 40 inches, 
tht bead 30, and b 54s ps _ 
. * * 
40 ſquare = 1600 200 
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1 the ſtaves were wy nachos,” 2 muſt have 
added + of 700, or 350; and then the content 
week be 2 90 * | 


Or thus. | 
30 1296 
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Part 4.) which will determine the thing at once. 
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ate, the mean, es aides MAY; be found, on the 
rule, according to its varie 
This alſo may be done by the diagonal line on 
the gauge rod, for putting the rod in at the bung 
hole, to the oppofite corner, at either end; note 


where the middle of the bung hole cuts the line, 
and there you have the number of gallons which 


0 9113 o, 1101 
He 5 30 
Gael che end 


the caſk centains. 
Or e having the diagona).io I inches ; ſet 22. 93 
upon D, to 27 upon ar ſet 15.9 upon 


D, to 11 upon E, for wine; and. againſt the dia- 
goal upon D, you have the aden upon * 

2 % 

Ex. RE IS Ea, 

It has been the common praftive.of Giugers, 0 
eduoe all caſks to the conic ſections, ſuch as the 
ſpheroid, the paraboloid, the hyperboloid, the pa- 
rabolic ſpindle, &. and upon that ſuppoſition, to 
make ſo many caſes or varieties, for finding the 
contents of all ſorts of caſks, by reducing them to 
one or other of theſe. But it is impoflibf e, by the 
mere ſight of a cagk; to know Hat form to refer 
it to, and it muſt be mere chance if it happen to 
be any of them; therefore it is better to have re- 
gard only to the curvature of the ſtaves, ſince it is 
owing entirely to this, that a cask holds more or 
jeſs ; and therefore from this only a judgment may 
be formed how to proceed by theſe rules, in find- 
ing a mean area, or a mean diameter, for reducing 
a cask to a cylinder; or without truſting to the cye, 
to take a middle diameter (according to Prob. 26. 


In 
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In order to get the eee of any cloſe cask ; Fi 
put a rod in ar the bung hole, ftreight to the o - 67 
pofire fide, and note the fength 95 e roc on 
uke ef the Gk. From cht, kee tie ak 
nefs of a ſtaff (which is eaſily t taken with 2 ribtch'd 
ſtick) and the femiaitider iE the 75 diameter. 1 

The head diameter is had, twice the 
thicknefs of à ſtaff Peer det at I bar o Tow 
the external diameter at the head.” 'Or the diſtance 
between the inſide of the chine, and the outſide of | 
the'oppoſite' ſtaff," will be nearly e equal to the head 
diameter. 10 196! f 7 919117 ark 

Take the diſtance between the outſides of the 
two heads, with a ſliding pair of calipers; from 
that ſubtract twice the thickneſs of a bead, the re. 
mainder is the length of the cask within. 

The outſide diameters are eaſily found, by ia 
ſuring round the cask to get the circumferences ; ; 
then from any circumference find the diameter. 

To find the wet inches. in a cask, put the gaug- 
ing rod into the bung hole, in a lying cask; or in- 
to the end, in a ſtanding one; and thruſt it direct- 
ly down, till it touch the oppoſite fide or end then 
taking it out, the n 82 how deep the 
#076 man. Welle 0. ino 

24 11 43030 209 | 
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To find the , of F 0. e a, lies is pat 


to the Borixon. 1 Ano 753 


The ullage is che quantity of Bas remaining 68. 
in the e as 0 vacuity, * ** e is drawn 


out. ord 
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Here maſt. be! given the bung nes RK aer 


or * inches, wag the content of he cask. 


x 4 «4 


"W  Wey- guy. ay "20- & w. oy TD Wn. 0D ww 2” WW 4 


L 2 Divide 


69. 


. ; ds 


64 UG VN SG. 54 


Divide n and 
note the quotient: take a quarter of the diffe- 


” li this quotient. 2 , and add it to 
thav quotient, if greater than. 3, or ſubtract it if 


_ lefler 3. By-rhis, multiply the whole content of the 


cask, and it gives the diquor remaining in it. 

But when the bun S diameter 1s far-greater than 
the head, mne W take £ "he ee 8405 
ſaid. 4 9100 1 8 | | | 
2534 204) 134 34 by | . | 84 5 | 

Suppo ofe the bung 8 CD 32, the wet "00 
1D 2. Ten by Prob. 18, the" content of the eaſt 


11 9716. 7 0 122 the hg nt contain in IKHB, or 


1b allaxe. 2 us 
; way k 15 c 2273 4 # +» 
A1 13 3 N. | 92g” ; 37 _— 153 | 
2 N — — | 1. i — — 
@ & 21 160 66 1 44 77968 | 
160 EET, 975 
r 3 195 
<0 $4 L &/ WSG 88 18 = 912 ä — 
Nes! Ene " ullage” 79.138 


— —— 


W Wunden d Gasdnt 

By the Rab 
Set the bung diameter 32 upon C, to 100 upon 
SL. ; and againſt the wet inches 24 on C, is a ſeg⸗ 
ment 82.25 on SIL. 

Then ſet 100 on A, to the cask's content 97.46 
on BN and againſt me ſegment on A, is the ullage 
80 n B. 

. R O B. XX. 


5 8 nd the lage of a caſt, whoſe axis is perpendi. 
cular {a} e Horizon. 


en 


Here we muſt os the length of the caſk, the 
wet or dry inches, and the content of the caſk. 
Divide 


P. V. A U G 1 N. G. 165 
Divide the yet inclles by tho cas ꝰsolengthꝭ and Fig: 
note the quotient x take the difference between 69. 
this quotient and , and add it to that 
if greater than. 3 or ſubtract it gif leſſer ; by this; 
1 the whole content of the cask, avant you 
heve the WTI gre in tho cas. 
4 10 1 21 BY Zütud 23. hs 17H 
Na Or thus. „nini bed. ad! 
Here you un * the n at the bung 
head, and liquor's ſurface 3 "allo the wet n and 
whole length. de 8 | dagen? 
Tben by Prob. 18, find "the content of IKGH; 
by finding a. mean diameter; and this is the ullage. 
Or kind the content of the half cask CDH, and 
of the part C DRI; then the ſum or difference gives 
the quantity of liquor in the ca. x 
Or laſtly, find a middle diameter between IK 
and GH, and then find the content N Rule 1. 


Prob. 16. 
Examp. 


Suppoſe the bung diameter CD 32, the head GH 26, 
5 length EF 40, the wet inches LF 12, ſurface of 
the liquor IK 31.5; 10 find the quantity of liquor in 


GHK. 

g By Prob. 18. the content of Seas ig, 100.6 

ale gallons. F 
400 12. 905 1 _ 12 io + 100% 
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« "3 GH = 26. 208 0307 42 Doane 
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© Yet the cask's length 40 on C, to 100 on SS; | 
and againft the wet inches 12 on © is a ſegment 
26.4 on SS, 

Set 100 on A, to the cab content 100. 6 on 
B; and againſt that ROS 26.4 on A, is the ul 


lage 28 on B. 


£ bY 


P R O B. XXI. 
To gauge malt in any * lun, * or couch ; or 


on any floor. 
In a Tun, Ciftern, or Couch, if the malt does not 
ie level; take a ſufficient number of depths in dit- 


nt plates and divide the ſum of en by their 
number, and it will give the mean depth. 


Then End the area at a or Forfacer of the malt, 
505 at the bottom; and take half the ſum, for the 
| mean 


Li 


p. v. GA UG IN 6... 167 
mean area; and, multiply the mean area by the ig? 


mean depth, and divide by 2150. ves the con- 
. See Prob. 16. v.09 "ge 


l 8 find the area of the baſe, id "ie 
2 epth (by ſeveral dippings); and tiulti 

them together, and divide 15 7 50. 4, as = 
This work is the fame as Age Prod. 10. | 
Part IV. 18 7100 : 

When. the dimenſions are jane, they are com- 
monly taken with a tape divided into inches. 

It han ihr; that when 2 or 3 Worts 
have paſſed throꝰ malt of a middling ſort, it will 
be more compact by a ſixth or an eighth part. And 
therefore the. quantit n in ſuch © Shaq nn 
e ve increaſed ſo much. * © 

Examp. hd 

1 the length of a eiſtern 8 6 * breadeh 

54-4» — 183 nen 1 „ 


2 150. eee 7 content. 


15 By the Rule. 


Find a mean between 34.4 and 8 6 which "lt | 
be 68; then ſer 46.37 on D, to the depth 18 on C3 
and againſt the mean be on D, A 6 « content 38. 7 


on C. * 
2. Or 


69. 


* 


* 


f 


„ A >» 


_— +. al: » err 5 1 44 Des tet e 
Fig-''' 2. Or thus, by the Rule. | 


Set the depth 18 on MD, to the length 85 on B; 
and againſt the breadth 54.4. on A, is the content 
38.7 on B. r 
: 25 4,00 5 5 S702 ts; rig 
It may be obſerved, that many of the rules laid 
down here for gauging, are only approximations , 
being contrived for eaſe and expedition; and com 
pretty near the truth in moſt caſes. For to what 
purpoſe can it be to make uſe of long and labori- 
ous rules and calculations, ſuited to certain parti. 
cular figures; when we do not know that any veſ- 
ſels we deal with have theſe figures. If we ſhould 
gauge a cask as a paraboloid, which happens to be 
a parabolic ſpindle ; we ſhould make a great miſ- 
take. Therefore it is better in mechanical things 
to uſe mechanical rules; and judge from the appa- 


rent curvature of the veſſel, what rule to uſe, and 


how to apply it. 


r 


SUDO UV ADS: 1 


N wht KS 5 


ae 


o 
> F74s 4 
— — - 4 5 
- — 1 
© » % » „ rere * 
as - =y * "= = = Þ 4 
= = 
10 of N 75 7 1wob 
4 * 8 4 2 12 7 
— * 8 5 =" P „ erer 
F : 
* = = * = * 20 


. +» * TS ae 
345 *x< S 4 %# 4 
- 


=y , = U - * " . win * * * 1 — Sz 
0 311 LI TER 0g 


hy a 
| * 
1 #2 J p ' . FE. — 42> = 
T0133 Il des esu 210 
1 JO e "ow 159% eg 10a 


on a « = 4 * * JW ICT: 
W | +> $ JUURS 
| : „ C3 

7! 1008 way 
ws — 5 N 1 | 2481 
| N 300 OF 
» «4 £ Y ” a l 1 . 4 9 MUD Ju 
gas o word 


* 
7 m 
1 
— 
- * 
— 
"2 
El Y — 
1 14 
2 
Py * 
* 
- 
. 
- 
* 


168 
Fig · 13 v4 


69. 
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2. Or thus, by the Rule. 


Set the depth 18 on MD, to the length 85 on B; 
and againſt the breadth 54.4 on A, is the content 


8 7 on B. 


6 


It may be obſerved, that many of the rules laid 
down hte for gauging, are only approximations , 
being contrived for eaſe and expedition; and co 
pretty near the truth in moſt caſes. For to w 
ſe can it be to make uſe of long and labori- 
ous rules and calculations, ſuited to certain parti- 
cular figures; when we do not know that any vef- 
ſels we deal with have theſe figures. If we ſhould 
gauge a cask as a paraboloid, which happens to be 

arabolic ſpindle z we ſhould make a great miſ- 
wks. Therefore it is better in mechanical things 


= uſe mechanical rules; and judge from the appa- 


rent curyature of the veſſel, what rule to uſe, and 
how to apply it. 
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